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»^ ' ABSTRACT . ' > 

■ .\ \ . / • . 

*The effects of two types of advance organizer instruction, 

.expository (EO) and guided self-discovery (GSDO) , were examined in 
teaching hiej:cC«x5hipal classification or relations to preschool 
(Children. In this study a control group was taught in a traditional 
manner by "the regular te'acher, -using the' same materials ab the ex- 
-perimental groups. Each group received three 25 minute instruc- ■ 
tional sessions. EigJ^t pre and posttfests measured spontaneous 
classifical^ionj class inclusion, additive seriation, and one-to- 
6ne correspondence. Transfer tasks^ consisted' of Cross classifiea-^ 
tion and cross seriation (iiiji* 3. by^^. 3 matrix) , spontanequs classi- 
fication and one-to-one coiapespondence problem; solving tasks, and 
conservation of area ar)d^iu|inber., 

I^esults indicated that both organiser groups outperformed the 
tpcontrol group/ and th^t performance by EO groups was significantly 
superior to GSDO. Significant nonspeciA-o^ transfer to relations ^ 
tasks was demonstrated by the EO-classification group,, while the 
EO-re^tions groups showed no significant transfer to classifica- 
^ tion* tasks. No faV-far transfer to conservation l:asks was fo\ind 
for any treatment group. GSDO and EO methods were equally effecr , 
tive in teaching relatfi op skills, -while the EO inethod was superior 
to GSDO in teaching classif ic*ation. 

These results lend support to* the asynchronous view of skilJ 



xiii 



development aiiti are consistent with findings of a relations < 
clasftificatipn Wder of skill emergence, with classification po- ^ 
tentially subsui^ing gelations* ^ The .effectiveness of J;he EO metfiod 
of instruction 4-th prescTiool children was 'evidenced by the dura- 
tion of traihing|effects up to 10 weeks, and trans fer/'task perfor-* 
•marice^t 14 week4 aftfer instruction • * ^ - ' 
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. ; ' INTRODUCTION- 
THE LEaS^ING'AND DEVELOPMENTAL THEOT^IEs'oF AUSUBEL AND PIA6ET 

Problem S tatement 'tod Chapter I Overview 

* 

V We main aim of this study was to' measure the. facilitating ef- ^ 
^fect of advance organizer lessons (A^subel, 1960, 196,3/1968) 'for 
the* meaningful discovery and reception learning of two "process con- 
cepts*' (e.g.; Lawton, 1977a); specifically, the intellectual opera- 

* . " i ' 

tions Of' Classification and relations as described in^InKelder and 

Piaget (1964) . The more spepific purposes of ^is research were 
.threefold. The first, and primary purpose, was- to compare ,the ef- 
,ficacy,."pf two^styles of a^jaace^rganizer presentation, (guided self- 
discovery versus expository) in teabhing- relations a^ci classifica- • 
tion. The V second t>urpose of 'this study was to exa^ne -tiie orde3?'.of 
acquisition .pr task di-fficulty of certain" concrete operations) spe- 
cifically, spontaneous classifica-tion , class inclusion, additive 
seriation, and one-to-one correspondence, seriation. The thiS^d and 
final purpose of this' investigation was to assess the effects of , 
€hre(B types of transfer: near-near, ne%y^ar,'and fa^-far (e..g 
Brainevrd, 1975)* ' , 

• A suiranary of Aus\±)ei' s ^heory of meaningful learning and' reten- 
tion4jl^resented first, followed by a discusaion of pertain aspects 



r 



of Piaget's theory of- intellectual development. Chapter I concludes 

> * 

with a conparison o.f ^usubel and Piaget's theories of intellectual 
development and learning. / ' , , . 

Ausubel's Subsuitg)tion TheJry'of Learning 

Ausubel views cognitive structur:e as composed of hierarchically 
organized facts, concepts., and principles. Central to Ausubel's 
subsumption theory of meaningful learning (1963., 1968, 1969) is the 
hypothesized non-agjpitrary or sensible relationship between new know- 
ledge, and that already in cognitive- structure. Assimilation of new 
knowledge occurs when' subordinate concepts and factual information ^' 
are siijsumed into previously learned superordinate -concepts and 
principles, to which the "new knowledge is related in a nonarbitrary 
way. Such a subs unction process depends upon the prior oostablish- 

ment of high-order conc^ppts and principles in cognitive structure 

... \ , 

(Lawton & Wanska, 1977a). " . - 

Ausubel defines assimilation as "the storing of'newly acquired 
meaning in linkage with the anchoring idea to which it^il related in 
the Goitfse of learning" (Ausubel fi^Robinson^ 1969, p. 605)* Such 
meaning, .over time, t^nds to }3ecortie dissociated or separated to 
varying degrees from the originial anchoring idea, ^e dissociability 

. ' ' ' ' v?^ ;,*. ^ / ^ . ^ ^ : - ' 

strength of new ideas inessential to, the retrieval of ideas. The 
. strength of Initial anchorage potentially facilitates dislsociability 
in terms of: 1) 'clarity and stability of anchoring ideas, 2) the 
relationship the anchoring ideas ^ h*'ave to the new concept/ 3) the 



discriminability of new ideas from those already in cognitive struc- 

tute which ir^y subsxime them (Ausubel & Rot)inson, 1969, p. 112). For 

mean^Lngful learning to occur at least three conditions are required. 

First, appropriate potential subsumers must already be in the learner' 

cognitive sti*ucture. Second, new knowledge- must^ be relatable and 
* • 

discriniinable from ideas already in cognitive structure in a non- | 
arbitrary and substantive way. Third, the learner must have both 
th^ ability and the desire to* relate the new ideas to those already 
in cognitive structure. ' , - 

Ausubel (1969) defines cpnp^ptual meaning as the product of a * ' 
learning process, during which logically and psychologically meaning- 

material is incorporated into cognitive structure. He proposes 
"fovir kinds of meaningful learning; representational, conceptual, 
prepositional, and discovery. A first and primitive' type of under- 
s t an ding is that symbols can be used to designate objects; one such 



* symbol may be a wofl| used to label an obj^ect, event,' or related ibb- 
jects and events in a child' s environment. 

Conceptual' learning refers to the ability to group phenomena to- 

\gether According to critemal attributes which are shared )3y all mem- 
iDers in a group or class and serve to distinguish these members from 
those of other groups. For Ausubel, concept learning requires logi- 
cal arid psychological meaning. The latter item refers to the learner 
ability to^ judge whether an instance encountered is an' e^fenplar or 
nonexeirplar of a given concept (Ausubel & Robinson, 1969, p. 61). 
Such ability is based on previous experiences or jencountersN .Ausubel 



further distinguishes between the formation^ of a concept ix^ which ^ 
the 'concept is a representative image of criterial attributes for a ^ 
given class, and the naining of a concept with a spoken or written 
syint>ol representing an already^ acquired concept. Concept naming, ac- 
cording' to Ausubel, comes lat^r developmentally , with both^ denota- 
tive and connotative meanings being given ,tp concept^ Meaningful 
concept naming also comes after concept formation in t^ sequenc^of 
learning. 'It is possible, of'course, for the lecirner to be intro- 
duced tQ a concept laber before meaningfully, learning the concept. 
Prepositional learning, the .third type of meaningftd learning 

r 

« 

described by Ausubel,jf*^^ls with the relations between concepts, and 
ideas. Propositiona]^ learning entails the understanding of qener- 
alizations, relations between concepts, and syntactical ny/es for 
* combining words into sentences. Ausubel di'scuss,es several types of 
\ relationships which are facilitated by prepositional learning, S.n- • 
eluding subordinate, -superordinaffce, and combinatorial relation-'* I 
ships (Ausubel & Robinson, . 1969, pp. 65-68). ^ 

. The final type of meaningful learning consi^ereJl by Ausubel is 
^ discovei:y. In discovery learning the. leamea;^' required to reari:ange 
r^rgcuiize, 6r transform information dtiring* the learning process. 
Ausubel states that the essential'^featiire of discovery learning is 
that the material to be Teamed is not given in final form but must 



be independently discovered and reo.rgan^zed by the learner before 
he can internalize *it (Ausubel,"' 1961, pp.. /Wx 605) . ilie learner ^ . 
must rearrange or transform the information in \some way to integr^ite 
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sit 4itifexistinf krvDwJedge in his cognitive s.tru9tuife7 . to create a 

■ i i ' ■ • ■ " ' ' » ■ ^ • 

'■de,sirfed end product, or discover a misising mean.s-dn^ relationship.^ -J 

'At this point •'■the- discovered, content is iifternalized just as in ^ 

' reception learning" (Ausubel, 1^61) . ''Di'scovery learning, 'potentially ' 

' calls upon the three processes previously describedf DisdoWry • ^ 

• . J- 

learning, for Ausubel, can pl% a' key role in concept fprm^tion, m- 
ductile learning, problem solving, and creativity.' There are, how- 

> « 

ever,, certain limitations to,, or res'traints on, the use of discovery- . 

•learning which will be discussed in the next sectioh. 

*t * ' 

men learners attempt to remember a eoncept_,or proposition 
they may attempt to meaningfully relate new material to existing ^ 
i4eas in <^gnitive strxicture,' or mereliT attenpt to. memorize new 
' information without relating it to- what is already known* A dis- ^ , 
' tinction is made by Ausubel betweeiT two interdependent dimensions of 
the. learning process > the reception (versus) discovery^ and mfeanirtgfuL 
(versus) rote dimensions. Four potential processes of i learning .com- 
bining thesfe dimensions are hypothesized:. . meaningful-teception, rote- 
refception, meaningful-discovery, and,/rot*e-dLscovery* |" 

In reception. 'learning, the ^entire content of what is to be / ^ 
learned is given ifi its final form, and the^learner is required. to 
remember the specially prepared general ideas. In discovery learning, 
the principle content is not given, but 'must be discovered by the 
learner. > , . * ^ . v 

Reception and "discovery learning can be eitjtier meaningfxil or rote. 
'Both types of learning will be potentially meaningful if the material 



I 



* 



^can be i^elated in a s\lbstantive and nonarbitrary way to cogtjitive. 
f3tructure which the learner already possesses. Ausu^ei coh^iiders, 
|^ear;u.ng to 'be rote \)hen l),it lacks meaningfuln'ess (or is related^ in» 
Jan arbitrary or nonsubstantive way to existing wldeas) , 2) thp ^jecurner 
lacks the relevant anchoring ideas or stxbsumers, ^arid^S) the learner 
lacks a meaningful psychological learning set^ In o.th^ words, if 
the, learner merely attenpts^ to meritoj^ize a new i^dea, :w4-thQUt relating „ 
. i€ ti^' existing ideas,, rote learning takes plaqe, irrespective of . 
whether it is acquired receptively or discovered, s It is also in5>or- 
tant to remember that rote learning will occvir under these circxjm- 
st^nc^S even when the^ i:^ew knowledge is itself potentially meaningful. 

, The advantages of meaningful l^earning oyer rote have been si^ip- ' 
ported by enpirical evidence, as well as defended upon logical or 
theoretical grounds (e.g., Avital, 1968; Bransford ^ Johnson, 1972; • 
Gagne & Smith, 1962? Krueger, 19^9; Mayer, 1975; Roughead & Scandura/ 
1968; Wittrock, 1966, etc.). ' In thp investigation reported here the 
advantages of meaningful learning are taketf as a given and the en^ha* 
sis is. on the coir^stison of twp types o^ potentially ^meaningful 
learning, re<:^ptiori and discove?^/. ^ ^ , ' * . 

• ' , "4 

* - t ' * 

Reception and Discovery Learning • . > * . 

Ausubel^ has argued -Idle merits of meaningful learning, both re- 

^ ' ^ • \ \ ^ ' \ ' ' ^ 

ception and discovery. Ausubel^ asstanes that the majority, of. learning 

both in and outside the classroom will ,be reception rather than *dis- ' 

covery, with a great deaj of expository teaching taking place (.especi 
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ally in the scKool setting). He states ±hat it is ecbnomicaX-^ to • - 


• 


initially present new material to the learner in approkimately final 


K 

% 


form- (Ausubel «^ Robinson r 1969, p- 96) • This knowledge Provides 


\. 


the learner with a structure of superordinate concepts ah< 


i principles. 




The learner; at this point, has the potential, in the for^ 


n of sub- . • 5, " , 


** • 


svimers, for incorpor-ating new related knowledge into cogn. 


itive struc- 




•ture in a meaningful fashion. * 




' • / ♦ 


Ausubel argues the case ,for meaningful reception learning against ' ^ 




the popular assuiption, that most repeption* learning' is passive and 




,rote. Ausubel makes the point that while a young child's 


learning • ' / 




is manifestly dependent *upon concrete es^erience, it does 


not neces'- ' ^ 


. " / 

#- 

0 


sarilv follow that only by making .personal discoveries will meaning-' ^ 


/ 

/ 

/ 

/ + 


ful leaiy;iing occur. ' . . . , , 




/' • 

/ ' 


Countering the frequent criticism that reception is 


a pasfeive*, * 


. ' 1' \ 

1 


rather than active process, Ausubel 'points but that meaningful re-. 


i 

J ' . 

f 


ception learning is by necessity aii active process. The 


leaijner' 


.> > f / 
mtfst atteitpt to meaningfully relate and retain the structuref,' propp- 


7 


sitions, and concepts* Which are initially -presented. There- is also 

at subsequent stage when new and tiore particular knowledge must be non- ^ 




• ■ • . * . *^ 
arbitrarily related to cognitive struct^ure for it to be meaningful. 




• * ' 

Th\as ^'meaningful reception learning involve^j more than a 


'sim^6 ' 


• • 


'cataloguing of ready-made concepts within cognitive structure," 




(Ausubel- & Robinson, 1969, p. 100). 




* 


Ausubel. further eJcplains the type of. activities* required for. 
* ^ . * . - • * 

/ , * ^ ^ ^ ^ . 
•reception learning to be meaningful. First,* a jud^ent must bfe made 

♦ f 


♦ 


•• • - / 
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by the leajrner. Second, some reconciliation and Aj-'f ferentiatlpn of 



i 
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new and similar established ideas Jtiust'occurV with new proposition^-^ 

ofte*n reforpiSaated to blend into the learner*' $ personal frame of ♦ ' 

w / ; * ^ ; . . ' * • > * . 

^reference/ Finally, if .recbnciliati on between apparently contradic- 

y i ^ " / 

tbry id^as cannot be achieved, the 1 earner may attempt to synthesize 
or ;:e6rganize e*istii:^g knowledge iinder more inclusive or broadly : 
explanatory principles (Ausxibel & Rob^inson, 1969, p^ 100) • 
' Meaningful reception- learning activities are considered by / 

Ausubel to be qualitatively ^different frcim those involved in dis- 

' ' • ' . / \ ' ' - ' ^ • . ' 

covery, learning^ in that reception learning is limits to the assimi- - 

i, 

lation and- integration of presented ideas, as opposed to disdovering 
them independently. He states, howe ver ,a that either siit?)le v^bal ^ • 

. explanations or a form of guided self-discc^ery, aided by the* 

. judicious use of prompts and hints, is adequate for teaching rela-' 

^ ' \ , * ^ ** 

. tively sinple new i'deas at the ^concrete operational stage of cogni- ^ 

______ * ^ " ' , 

fcive development (Ausubel & Robinsorf, 1969, p. 483); 

♦ • r. ' . * 

^ " ^ When the tasks become more difficult and xuifapiiliar , Ausubel 
. ! suggests that a more autonomous discovery learning approach may en- 
hance intuitive meaningfulness by intensifying and persoftalizin^ the 
experience and operation of generalizing^. from enpirical data. . Hdw- 
ever, this phase of learning would be dependent^ upon prior concrete 
enpirical learning, and upon the indivifiqal" s dispositio^n towards 
this form, of learning. ' . \ - ' 

Ausubel (i964, p. 290) disputes t^e popular assun?>tion that all ^ 
discovery and problem-solving expe^rience is inherently ^nd necessarily 
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meaninflful, arguing that"* the deference tq aut^prity 'implied in ■ 

accepting already discovered Irelatioriships has bfeen copdemned out of ^ 

all rea^n'! (1969, p. 26l), On this* matter Ausxibel broaches the 

.' efficiency issu9,#-^s t_ating , "If students were irequired to indepen-i' 

• ' ' ^ 
' C dently validate every proposition presented, .'.before accepti-ng it, 

they'd never progress beyond the rudiments of ariy discipline" 

(ibid., p. 291).. Ausxabel aj^o^arns against rote discoveir/, learning, 

which may occur when discovery e^qperienc'es^ l^clj understanding^ of the 

substantive tinderiying principles or concepts (Ausubel, 1964, p. '291). 

Although Ausubel agries that meaningful discovery* methods n^iy 

^ \ ' •enhance 'the learning, retention, and transferability of principles 

" * - ' ^ ^ ' ' \ 

unQer certain conclitions, he feels that "students do not independently/ 

have to soTve the problems. . .in the content of**learning materials ^ 

^ ' \ ,v f 03S the solutions to have meaning and trans ferabili€5^" (Axisubel, 

. 1969^ p. 261K He acjcnowledgek tl\e need for ftirther research, 

. • ■ ■ ' - ■ ■ i 

^- ^ since mo«t findings have been irtqonclusive due to cpnfoundii^ fac;- 

' -^tors; While giving credence to the potential 'advantages jof discovery 
learning, Ausubel considers none of these argioments to outweigh the 
r': fact that discovery or problem-solving methods are far hore time- 

consxaming than expository presentation. Though Alisxabel feels that 
problem-solving abilities are important to encourage, he feels that 
* '* * "^ure" discoveir/ learning is inefficient, iinpracti«c'al, and oftenSin- 
feasible. He feels .the overemphasjLs of problem-sblving ♦migj^t 4^feat 
its purpose, with learners denied sufficient time, to master thfe con- 
tent of a given sxabject matter* area, 4nd# as ^ch, vmafcle to solve* 
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sinple problems requiring ^e application of such content. \A £ur- 
ther limitation of discovery learnirig'^ci^ed^lby Aus\ibel concerns the 
fact that fewer individuals possess or ,car> be* fiaslly taught protiiei^T 
solving skills 6r qualities than those who can. easily cott5>rehend' ■ . ^ . 
verbally presented materials (Aus\±>el, 1969, p'.^262). ^ 

Returning to the efficiency issue, Ausubei feels that, these dis- ^ 
advantages apply to both "pure" ^Ad giiided of "arrax^ged" discovery 
approaches (Au3ubel, 1969, p. 279) • Ausyb^l disagi^^ with the over- 
emphasis on problem-solving '^as' opposed to adqlaisition of knowledge 
{e.g., Brxmer, .1957, 1961; Suchman, 1961, etc.) and feels ^that jthe ^ 
^tirne judgment should favor meaningful transmission of subject matter. 
Another disadvantage of discovery learning , for young children is ^ 
the subjectivity"^ children's evaluation of external events", and 
itheir tendencies tQ^ jump to conclusions * g6nlralize from limited 
experience, and ponsider only a single aspect of a 'problem at a time - 
(Ausubei, 1969, p. 280; see also, Lunzer, 1973). ^guch^endencles 
are viewed by Ausubei as further incr^sing the time-co^4t discfovery 
learning. . * , . 



In general, then, Ausubei feels that the discovery approach/ 
offers no indispensable learning advantage,, wjiether prafctically,t • 
developmentally, or iiftv terms ~of transferability to other subject 
majfcter areas' or in ^terms of efficiency concerns; 

Ausubel's description of the "stage" concept, and^^ow it re- ^ ' ' 
lates t6 the subsumption theory Of learning is now* briefly described. 
It is the second stage, namely that of "concrete operations" whicti 



^•/ ■ • - ' ' • 11 - 

/ • - , 



is inost...,g$^tiiaent to/this study. 

• ^\ X 

Ausubel's Stages of Cognitive Development 
^ \ ^ ■ ' 

Identifying the developmental stage of the learner and reliiti^g 

the learning situation to this is considered of critical iitportance 

to Ausubel (Ausubel & Robinson, 1969, p. 175) . Ausubel's stages of 

intellectual development share the structuralist view of Piaget that 

\ 

qualitative changes in cognitive abilities occur as ^ developmental 
phenomenon. Differences in the two stage models will be discussed in 
an upcoming section,^ * » , , ^ 

Ausubel . deapribes threp stages of development based idio^yncrati- 
cally on Piaget' s stages of intellectual development^ These ^re, 
pre-opera.tions, concrete opg^tions, and abstiract operations. At 
the" pre-operational level, childreii are said to be capable of ac- 
quiring primary concegts, when th^ appropriate concrete exen5)lars are 
provided. For example, .the concept "mammal" can be learned when ade- 
qiaate exairples of mammals are provided and critical attributes pointed 

out (e,g., repeating "this is ei/ mammal because it has hair," etc. for 

^ • * / 

many exemplars). ' - 
^ Following the acquisition of .primarT\concepts, propositions con- 
taining sucfi 'concepts can Be/ understood. For example, "all mammals^ 
have hair on their- bodies" hajTnow'be understood. "T^his p.eriod ailso 
marks the onset of the foijmation of mental images, although the child' 
co^ni/tive 'processes stil^ tend to be dominated by perception of real 
objects and events; 



23 



4 ' 

The concrete operatioiial level is characterized by the child's 
ability to acquire a concept via a verbal definition, as long as tl>^s 
is acconqpanied by concrete ex^Jiplars, whi^ch may be' words representing 
excutples of attributes or examples of a concept/ in additi»on to 
"tangible ^non-verbal props (Ausubel •& Robinson, 1969, p. 187),. At 
this stage, the learner no longer needs to abstract criteria! attri- 
butes from exemplars, but can utilize the exeioplars^ in the conprehen- 
sion of the concept,^ For example, a concrete-operational child can , 



0 

or example, a 

conprehend t^he'statement "a dog is one kind of mammal" without exem- 

./ 

anipulated. "^e c 



plars m^jpnmals' being shown pr manipulated. I^e child could also 
identify a novel stimulus (e.g., a lynx) ad a mantoal, based on the 



»ab^P^ction "all *mammals. have hair."/ Such concepts would be con- 
kidered "secondary abstractions," since" the learner did not have to 
abstract the attribute whict; made the dog or lynx a mammal, but could 
construct a representative image of mammals, based on 'the defining 
criteria! attributes learned in the past. ^ 

Thus, concrete-operational thinking is somewhat intuitive, with 
the child .capable^of understanding semi-abstract relationships at a 
rather sinple level and only with accompsinying concrete props or ver- 
bal definitions (which have been demonstrated via such props). « The 
roost crucial factor in the^child'.^ progression through concrete opera- 
tions is the increasing independence of thought from concrete props. 
The amount of independence is determined to some degree- by the subject 
matter area in which the child is* reasoning. 
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- Thte final stage of cognitive development described by Ausubel, 

* . . . < 

abstract logical"; i's marked^ by the learner^s ability, to^ relate the 

• ' , criterial attributes of a concept direotly tio - cognitive structure 

witiiout props, thougH definitions of unfamiliar terms may be needed , 

(Ausubel & Pobinspn, 1969, p. -187). In other words, the leafner can 

* - -now utilize or combine -existing ideas in comprehending a new concept 

' , ■■ " • / ' '■ 

or definition. This- period is further marked by , the ability to 

understand proposi^tions involving secondary abstractions and the re- 

' - • . lations between them .(ibid, p. ,603y. For exan?)!^, the statement 

^ ■ "A tiger is a meat-eating member of the cat family of mammals, of a 

tawny color, striped witK black" can be understood without exemplars, 

and so long as terms like "cat family", and 'fmeat- eating" (carnivo- 

* „ rous) have been adequately defined. ^ 

Ausubel states that although children are capable of "if then" 

thinking as early as the pre-operational period (e.g. ,"■ "If I am , , 

good, I will get a treat; I was bad, so I will not get a treat," 

, etc.), it is the dfegree of abstraction and noj: the kind cvf logical 

process which* distinguishes the stages of cognitive developments 

J ' Thus, a feature of the abstract logical Stage is that "if then" 

^ , ^ . thinking involves the use of sejpondary abstraction, not of being de- 

, pendent upon empirical experiences such as the prima ry concepts used 

in pre-operational and operational "if then" reasoning (Ausubel & 

■ Robinson, 1969, p. 188) (author's emphasis added). ' 

As an educational psyd^logist, Aus^iibel views the gradual shift 

* from concrete to abstract functioning as the most important develop- 

» \ 
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inental iriteliect'ual change, with^^J^ movement between stages re- 
quiring increasing independence from cplicrete props in speciffc ^ub- 
.ject matter areas, with thinking becoming .more abstract. This approach ^ 
is contrasted with Piag6t's interptetation of stage chahges a^ re*- - 
lated to^the- underlying mental operations or ways of thinking which 
are seen as changing qualitatively with development.'' In oth^r woi!ds, 

. ' ^" ^ ' ■ . ^ > 

Piaget also posits the increasing independence, .from concrete props 
as indicative bf intellectual .changes;. bii£^n terms of the type? of 

' ^ ' < / • . L ' ^ ' 

operations (e.g., classification, relations, conservation, transi- • 

V . ^ ' 

tivity) which are performed on them. . , ' 

* ^ ' ' 

The^ crucial* aspect of the concrete operational state, for 

Ausyi^, is the child's ability to gomptehend concepts' w^en pre- 

S6nted a verbal definition- including crfterial attributes^ as long 

as conqr^ete exemplars of, one or more of these at:tributes axe initial- 

ly* provided (Ausubel & Robinson, 1969, p. 185). 

* * * 

One of the critical, differences^between Piaget* s rfnd Ausubel 's . 

stage theories is"* the role of learning as it relates to the cogniti^Te 

- ^ . ' * ^ • ^ , 

readiness of the lear^per. Piaget considers readiness to be synonymous 

with' maturation (Sullivan, 1969) , with leami'hg or experiential fac- 

*tors unable to explain~c[evelopmen^, though develbpmen^al factors may • 

partially explain, learning. In comirast, Ausubel contends that stages 

of intellectual development result from both a process of maturation 

ai}d cumulative prior learning, 'with primary emphasis placed on;leam-» 

^ ' ' ^ * ♦ \ ^ « 

ing. According to Ausubel, learning is crucial to the attainment of » 
a '-'stage." However, he «<5knowledges that the rate at which differe^it- 



15 

types of learning occur is very probably: limited by a maturational 

factor. * ^ ' i 

Ausubel proposes that intellectual development and attainment 
of cognitive stages can be accelerated, to a limited e^jtent. Thd^ 
optimal period for acceleration, iif'his view, is when th^^^chiJLdr^s at 
a critical threshold' level in thinking. That is, when t,hinking is 
minimally affected by the dominant mode of thought associated with 
the "stage the child has b^n passing through, and is coming;^ undfer the . 
' inftuence- of the mode of thinking at the subsequent stagft. Ausubel 
.further emphasizes the importance of the quantity and appropriateness of 
related experiences in determining the rate -of development. 

° Due to- an "uneveness in an individual's experience and abilities," 
Ausubel does not expect the stage transition to occur simultaneously 
in all areas (A-usubel & Robinson, 1969, p. 1'83) . It is hypothesized 
that transitions will occur p varying times in different subject mat- 
ter areas," and Le affe'cted by tasks, the learner's familiarity with 
related concepts, -orSpecific capabilities. For example, the transi- 
tion to abstract thinking might occur earlier in science ^an in so- 
cial studies; if the learner had' been using more ^deas atout mass, 
time, and events than ideas about historical events, social institu-- 

tions, etc. (ibid, p/isi). Within the cojntent of Ausubel's learnirig 

** 

theory, how the meaningful learning^ of one conctete operation affects 
the gaming of others remains an open question'. Though sharing a 
qualitative stage model, with the Genevans, based on the child's pre- 
dominant mode of intellectual functioning, Ausubel does not share 



2 



■ i , . ' 

their aasvunption of synchronous developme'ht or complete a<^ceptance 
of structures-of-the-whole, (e.g., ,Lawton & Wanska, 1976) • 



Transfer in the Ausubelian Model » 

^— — ' <»• ^ * 

In Ausi^^b' s learning theory, meaningful learning and transfer 
are virtually ^ynonomous terms, as his description of tiie concept 
of assimilation makes cleeir. Trcuisfer is • facilitated hy the unify- 
ing structure of siabject matter (Lawton & Wanska, 1977a). Other 
developmental theories (e.g., Inhelder & ^>iaget, 1958) or learning 
theories (e.g., Kendler & Kendler, 1956) describe trsuisfer as 'a ^ 
crucial concept in analysis of stage-related operations or learned 

behaviors. The concept of transfer has important implications ^f or 

* * » 

the present investigation, as well. * " * — 

Tfie Genevan position views the development ^of stage-related 
•skills in terms of horizontal decalage and structures-of-the-whole " 
(see pages 30-31 for further discussion). Horizontal .decalage re- 
fers^ to the individual phenomenon of different levels of achieve- 
ment\n terms of prbblems involving similar mental operations. Such 
decai'kge represents4a lack of immediate transfer^ with the ability to 
perform the 'related operations emerging over^a iJeriod of time 
^ (Ginsburg Q Opper, 1969). Structures-of-the-^hole is Used by the 

Genevans to /describe an array of cognitive abilitj.es at a given . 

^ ^ ' ! . 
stage of development. In this framework, the structures defining^ 

stage emerge synchronously, with much transfer earo^elfed*; For. exam- 
ple, a concrete operational child might be expected to ^exhibit conser- 
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vatiOT/ class inclusion/ and transitivity at the same time (i.e., 

synchronously) , with the absence of such transfer indicating either 

' • ... 

a type of decalage or stage- transitional reasoning abilities. »^ 

In contrast to the Genevan assumptions about transfer, various 
^learning theory .positions have received ^empirical support for their 
contention that transfer is mainly training specific. Br^j:ierd 
(1975, pp. 371-372) describe/ three types of transfer entailed in 
structures-of-the-wjiole: near-near, near- far, and far- far Near- 
near transfer refers to genei^lizatioh of a specifically taught 
skill (e.q., conservation of number) tp materials not used in train- 

I < ■ ' y ' ■ 

ing. Near-far 'transfer consists of generalizing the principle to 
new content are^ (e.g., other types of conservation, such as area 
or length) . Far-far transfer isonsists of improvement of same-stage 
Reasoning skills which do not involve the Operation, taught *(e.g. , . 

/ 



. tramsitivity or class inclusion).. Although, the learniiig theories ; 

' ' \ 

previously mentioned predict some degree of near-near emd near- far 

tranS'fer, they do not predict far- far transfer, a prediction unique 

to structures-of-the-whole (Brainerd,, JL975) ^ 

. . , ^ Ausubel addresses his theory to basically tiiree types of ,trans- 

fer, roughly 'pgjzalrlel to the types described by Bri^inerd (1975). The' 

first-type of transfer is sequential (near-near), with transfer of a 

principle to neW materials, which are sequentially rei^ted to "the 

original learning expferi^^nce (e.g., learning that- all 'objects can be 

grouped together which share attributes previously learned). The sec- 

ond type of transfer considered by Austibel is lateral (near-far) , 



:23 



18 



- ' wfiich occurs when a learned concept^or principle in one content' 

ax?ea is applied to a new content area (e.g-w, learning acquired in 
one subject matter setting is applied to cuiother^ or non-school con- 
text)/ The third type of transfer is vertical (farrfar) , in which • 
prior learning at one level in a hierarchy influences present learn- 
ing at a higher level (e.g., a^child might use the concept of hier- 
archical classification to discove'r^ or cogiprehend the 'general con-' 
cept of classification or to solve problems requiring concrete opera- 
'tional concepts) . 

Since Ausubel's forms of transfer refer to subject matter, and 
Brainerd's to skills or idgico-matheraatical operations, the paiiring 
of the two transfer* models presents^an interesting distinction of em- 
, phasis on what is the source of transfer. For example, Bralnetd's 
near- far transfer refers to related skills or sub-components of sk^s 
(e.g^, length and volvm^e conservation), wherefits AufeuBtel's lateral 
•transfer refers to new content area^, which share underlying princi- 
/ * pies or^ generalizations, but which may^ greatly differ iij^ content." 

Such differing content areas could reqxiire a similar cpgnitive skij.1, , 
though this is not made explicit by Ausubel's definition of lateral 
transfer. 

9 

' The greatest *aiscrepcmcy between Ausubel's and Brainerd's trans- 
fer tericns is ''in* the meanings of vertical eind far-far transfer^ F6r 

^•^ - ' " 

' Braiherd, far-far transfer extends from one skill to emother same- 

s stage skill, without requiring a hierarchical relationship between 
^* the two. Ausubei's vertical transfer, however, is describedi^n hier- 

**" •* ' , 
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archical terms, with learning at one level influencing learning at a 
higher level. Whether this need be limited to one skill or subject 
matter area needs clarification. If, for exampi-B; the skills defining 
concrete " operations a're thought oi in' terms of a hierarchy (based, 
at least* in part, on the empirical evidence for an order of skill 

St 

emergence), Ausubel's vertical transfer could more <:losely approxi-^ 
mate Brai nerd' s*far7 far tra^isfer. Following this argument a step 
further, teaching a higher order classifijjatory skill could facili- 
tate far-far transfer to either lower ord^r skills (e.^. , seriation) 
or higher oi;der skills (e.g., classification and seriation problem 

solving task^) • , 

Ausubel considers sequential transfer to be most prevalent. A 
key factor in sequential transfer is the degree of discriminability 
between new ideas and those already in cognitive structure. Ausubel 
assumes there is a tendency for new ideas to be considered identical 
to existing knowledge, thus creating the potential for ambiguity in 
meaning." The discriminability of new learning is viewed as a func- 
tion bf the clarity and stability of existing ideas, to which new 
.learning can be related. Ausubel suggests that as clarity and sta- 
bility increase so should discriminability and, therefore, learning 
and retention (Ausubel & Robinson^. 1969, p. 149)., Sequential trans- 
fer can be facilitated, via teaching; by directly manipulating cog- 
nitive structure thro ugh« unifying concepts \nd propositions which 
have the wider explanatory powers. The importance of the organiza-' 
tion of presented materials is also considered critval to the 'facili 



tation of sequential transfer, with t±ie first major task considered 
to be the identification of gene^ral .ideas forming the structure of a» 
skill or subject matter are^ (Lawton & Wanska, i977b),. 

Lateral transfer, as previously described, occurs when a concept 
or principle p.n\>ne content area is applied to a new content area. 
Ausubei's lateral transfer can be differentiated from Piaget's de- 
scription of .horizontal decalage ip that it is related primarily to 
specific subject matter .learning and may dccur following teaching. - 
Piaget's use of decalage refers to stagerrelated operations (e.g., 
seriation, conservation, etc.) which are thought** to un'fold as a • ' 
function of development, and not training. Ausubel states that 
lateral transfer can be facilitated by stressing the underiyincr 
principles and generalizations, and using stibject matter content as ^ 
a , vehicle for^ training transferable content, which may be^ applied , 

' to a number qf other areas (Austibel & , Robinson, 1969, p. 151). On 
this pointy Ausubel emphasizes the importance of the meaningfulness 
of the.. original learning; without this,^there is little "transfer 

' value." 

' ' Ausubel views vertical transfer, which is said to occiir when 
learhing at one level in a hierarchy ijifluences present learning at'c 
higher level, as enhancing, the acceleration of' a developmental 
stag^. However^ the degr^ee to which lateral' and verti'Cal t^ansfep 
can also be expec^d to improve following teaching is not particulep:- 
ly clear from Ausubel* s writings. To facilitate vertical transfer, 

32; ■ ' 



Aufeubel .recoininendl? a^ask anaif^sis^'pfooesl,^* to insure that the neces-^ 
sary 'under lyihg skills are me.aningfully gleamed. In Genevan theory, 
vertical jd^calage is a process;of development whi.ch occurs over, time. 
Such development enables the child to master tasks at increasingly / 

higher levels both witbin and between stages. The Piagetians do not. 

«» ' • ' • * 

.expect, such transfer to ocofCti^ following trailM.ng. «- 

, "^"^45^* present' investiq^rtjion, ex all three types of transfer 

described in this sectifon. 1^ was/predicted that sequential transfer 

(near-near) to materials not used in teachiifg^^ssions Would occur * 

i^ollowing a series of advance organizer lesBons in €^dh skill ^ea 

te5ted. For example, children' taught hierarchical classification -J 

were expected to show^ transfer to materials used in testing spon- 

taneous classification and class inclusion, with the latter a more 

\ — 

complex form of trsmsfer. \ 

It was further predicted that some lat^ifiral (neaiT-far) transfer 
wo.yld occur (e.g., children taught in one ^kill area,\such as hier- 
archical classification, would show superior performance on c^ss- 



classification and classification' pr^lem-solving tasks). Little 
vertical (f|f-3Ear) transfer was predicted, with thifi*' expectation, that 



children taught relations would notl.show improved performance on- 
classification ttasks, and that none of -the' groups would exhibit con-^ 



serv'ation of area or number, dhg exception to thi^ prediction of 
little far^far transfer concerned those taught to hiereirchically 

4 

c^lossify. It was expected that these children .would show superior 
performknce oiv|^ri^tion tasks,, including the cross seriation task. 



Advance Organizers 

To facilitat'e the hypothesized process of meaningful s\d5Suinption 
learning and promote sequential transfer ^ Ausxibel (1960, i963/ 1968, 

r 

1969) recommends the use of advance organizers (AOs), or deliberately 
prepared sets of related ideas which are pr.esented to the learner in 
advance of and at a higher level 'of abstraction than subsequent 
learning material. The primeury purpose of organizers is to insure 
th6 availability of relev^t ancrioring ideeiS/ to which new'ideas canP 
be related. Thus, the concepts containedi in organizers should be 
stable and discriminaJole from conceptff'tflready in the learner's cog-' 
nitive strticture. Knowledge in an organize'r has a superordinate'rela- 
tionship to siabordipate concepts or specific facts presented in sxibse- 
quent .material C^uisubel, 1963; Atisubel St Robinson, 1969), w|th the 
effectiveness qf organizers r^'Sated to the subsumption process of 
meaningful learning. Thus ;^ AOs facilitate the meaningful hierarchi- 
cal organizatipn of new conc^ts, which become potential subsumers 
for related subordinate concepts (LawtQn & W^i^ka, 1977a). 

Ausubel cites three ways in which AOs facilitate retention and 
tramsfer: (X) by establishing general ideas as the ancliorage for 
subsequent learning; (2) by providing related structure through gen- 
eral propositions under Which subsequent /""paofticulctr information ms^y 
be subsumed; (3)^ by eliminating rote lecurning. Organizers accomj^lish 
the above, first, because the learner is not reqiiired to learn unfamil 
ar new material, ahd j^econdly because lefiurning activities occur in 
related sequences. • • . " ' 



Advance' organizers are usually pre$ented via yerbal propositions,/ 
which irjay be accompanied with a number of concrete^gprops, appropriate 
to the age or competency of the learner (Aus\iBel & Robinson, 1969, / 
p. 166)., Ideas in AOs 'should be constructed so"" that thfe indivi<|ual 
can learn the concepts involved in a meaningful way. That Is, the . 
idete presented should be relatable to existing ideas in the^ learner '*S 
cognitive structure in a non-arbitrary way. If tl^^^fcfe^rner does xif^t ^ 
have such a meaningful understahding of the prerequisite concepts, ' 
the AO loses its potential meaningfulhess, and l-eaming is, likely to* 
become relatively rote. ' ^ 

It is important to further specify-J^e purpose ^an organizer* 
Its fxmction is not merely to relate learning materials to cognitive • 
structure, but to "induce, through a particular kind o^ learning, or- 
ganizing and explanatory eonoepts, propositions, and principles.' The 
organizer is not, therefore, an intermediary catalysf between existing; 
cognitive structure and new knowledge/ but becomes cognitive struc- 
ture itself during an initial learning process" (Lawton fr-Wanska, ^ 
1977a). ^ ■ , 

Th% potential benefits of advance Organizers are basepl f n the 
principle that" the most general and inclusive ideas should be pre- 
sented first and then progressively dif fe^ential^^ in more specific 
detail, a process termed "progressive differentiation" by Ausubel 
(Ausubel & Robinson, 1969, p. 167). This principle restiS t>n two. as- • 
\ sumptions. First, Ausubel assumes thafc it is ^easier- for^eamers to 
grasp the. differentiated components of a previously learned i/hole 



than to form such s^'whole from differentiated parts. Second, that 

. ■ ' \ ' ' ' ^ 

the learner's personal cxignitiye organization^f ^content is strange** 

in a hierarchical fashion, wrth the most inclusive ideas subsuming 
the TOre specil^c, differentiated ones (Ausubel & Robinaon, ,1969, ' ^ 
P- 168). ' . . . , , ^ 

" . ^ ^ ' ' \ r 

A distinction ^s made by • Ausubel r between expository apA pompara- . . 

^ ' ' ' ' '"'^ ' 

tfive organizer^, with the former enqployed when the material tb' t'e , - 

learned is completely unfamilidr, and the. latter, when th^ materials 

are not complete^^ew. After establisWjw^whSther the learnef^i^d 

any re levant ( ^jio yfedge already in cogrt^i^^Vt^txire/ an exppsitory • 

o'rganizer wpuld ''utilize higher general and inclusive st^tem^tS/ inr 

<:luding whatever relevant knowledge already exi'^ted^in the learner's 

^ ' ^ ' ' \ ' * 

cognitive structure^ Ihis- type of organizer would have a combinatorial 

effect, relating new knowledge and its .det^iiis^to cognitive sttuetute 
(Lawton & Wayiska, ^1976a) . A compat^ive .organizer clarifies the.r' ^ 
similarities and differences between the me^ingfully, organized 'ideas' 
already. in cognitive, ,sttucture arid the new^mat^f i^ls to be .subsequent- 
ly learned. ' " / * • " 

Ausubel distinguishes between organizers and^ overview^ or sum- 
mariep. These letter are >3^ea a^ presenting material ^a^t .the same 
level of abstraction, ^generality, and inclusiveness?^ They iieliieve 
their effectiveness by presenting simplified materials, with, key con- 
cepts 6f 16W inclusiveness. -or by repetition (Ausubel & Bobinson, 
1969, p. 3l6). Although learners may ^.ndependently .constryct generat 
concepts, acti4^ as potential subsume^^^^subel considers this *' 
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tieither likely nor efficient. > 

^Usubel's distinction between organizers and overviews or sum- 
ma^4s lacks feiaifity. The need for a succinct, operational defini- 

5n of an organizer still e^feists. Some 61arifications of Ausubel's 
^(/e^cription have been providedv in. the literature. Hartley and Davies 
(1976) describe AOs as more complex than overviews, with the poten- 
tial of providing a conceptual framework for clarification of the 
task- ahead. Whereas overviews and summaries provide a synopsis of 
the learning task content, organizers are process-oriented, furnishing 
a broad framework, as opposed to a limited, specific outline. Final- 
ly, in an organizer the eit^hasis is placed on context, rather than ^ 

' content, with the organizer better thought of in terms of function ^' 

\ • _ ^ » * . <» * 

thVn appearance (Hartley & Davies, 1976, p. 244). 

Thus, to qualify as an advaiice organizer, the learning situation 

must; (1) provide an ideationfeil framework for the more differentiated 

or specific. task, (2) increase" the discriminability of the task from 

related ideas already in cognitive- structxire^ or (3) effect integra- 

tive reconciliation at a. higher level of abstrac/tiony generality, or 

inclusiveness thati that of the learnii5g*«n€fteri^ itself (JJartley & \ 

' t J. J 

Davies, 1976, p. 246). Unless one or mo te ' ul " Q ie above functions are 
either directly ,or indirectly fulfilled, learning is more likely to 
become rote, with a memory loss. ^ 

Lawton &|wanska (1977b) point out sojne semantic differences 
that jnight occur in interjjreting Ausubel's distinction between or- 
ga^*dL^ers and overviews. They eiq^asize the necessity«of knowing 
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what form phrases such as "key words" and "central concepts" might 
tak^. They also state the need for specification of the nature of 
"overviews." Adding to the^ confusion of terms, Ausubel describes an 



organizer as jproviding "a general overview of the more detailed 
material" (Ausubel, 1963, p. 29). Lawton and Wanska (i977a) also sug- 
gest that attempts at merely restating Ausubel '& definitions of or- - 
qanizer and overview only highlight the problem of adequately identify 
ihg the nature and str:ucture of an orgcinizer. The concept of organi- 
zet requires further clarification, especially as it might be applied 
to iJie teaching of young children. 

Piaget^g Theory of Intellectual Development 

P^get employs a structuralist model of cognitive development 
to account for the qualitative changes ia cognitive abilities » " 
Structure., for Piaget, consists of a system of potential transfer- 
mations of content and a set of laws applying to the whole system' 
(Lawton, Saunders, & i^uhs, 1976). Piagetian structures are^defined 
by processes for forming relationships among bits bf information,* 
with minimal concern for specific infdrmcition. 

For Piaget, knowledge refers to developmen^ally changing schemas 

• • \ . f"- 

for interpreting the environment* Such schemas require ^both inter- 




action with the environment and^self-^construction* ^Piaget views^'^g- 
nitive growth as changes in the systems and logic of thought. In 
J:^i^vieW, all information is J)rocessed in accordance with, a system 
\ in which the individual is pfeserv&iy functioning. In this s^tem 
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of development, new logical rules qualitatively change previous onesj 
for exeiinple, the logic of concrete operations supercedes that of 
the' preoperational stage* 

Organization and adaptation are, for Piaget, the two critical 
aspects of intellectual development. Organization refers to the 
tendency ^o organize and integrate structures to adapt to the environ- 
ment. Adaptation is discussed iri terms of two functional invariant 
processes, assimilation and ac^cxnodation. Assimilation occurs whenever 
input IS changed to fit the existing internal structxire (i.e.; is in- 
corporated). Accomodation is the necessary complementary process of 
altering internal structure (s) to fit the newly assimilated Input > 
(Mayer, 1977, 175). .Thus, learning new infornation involves cog- 
nitive structuring of logical operations. 

Pia^^tSi Stages of Cognit^e Development ^ . 

^Piaget's stage model assumes an invariant sequence of intellec- 
tual development, divided into four major stages: sensorimotor 

years), preoperational (2-7 years), concrete operational (^-11 
or 3.2 years) , ^and formal operational 'thought (adolescence through 

ilthpod). Since the present study dealt with^the teaching of con- , 
Crete operational skills to preschoqj. children, the preoperational and 
concrete operational stages. will--receive primary attention. 

The preoperational stage is initially egocentric and relies on 
action*^^.nking. Piaget se^s the child at 'this stage as unable to 
fprm true concepts. One object or event is frequently considered to 
have more* than one identity, as the child centers on single charac- 
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teristics, unabl% to consider several' dimensions of ah object simul- 
taneously. This reasoning from one specific to another / transduc- 
tive reasoning, as.it is^called, often" lea4s to false determination 
of cause-effect relationships*^ ' ' 

As the child enters th)5 second phase of preoperational thought 
(between four and seven years) , there is more evidence of syrobolic 
thinking, with grouping based. on elementary Relationships becoming 
possible, and "regulations" beginning 'to replace irreversible think^ 
ing (i,e., the Ability now to cancel an action Bp*^ revers^^Tction) • 

^ A " ^ • " 

At this st^ge rules given by childre^^ fpr groupings, of objects they 
have constructed are stiil intuiMye and rarely verbjalized, ^fSi^auph 
, groupings usually stili limit(ed to a single dimension. The, preopera- 
tional child also begins to understand relationships based on numeri-' 
cal order. ' ^ 

' When* the child enters the concrete operational period, *represen- 

tational fictions develop into complex logical systems, with operaticfns 

* " / - ^ . 

being performed on concrete objects •or events in euj increasingly con- 



sistent manner. Several operations emerge during ti>e concjiete opera- 
tionc^l stage.. One important operation is" transitivity, or the passage 
^from one state or point to another along a perceptual coritinuiffii^, an 
operation considered to have a critical relationship to stich"- skil^;^ 
al seriation. ^eriation of observable properties is also considered 
the concrete-operational forerunner of understanding formal transi- 
ti'vity (Murray & Youniss, 196^)^ ' s 

During the later stages of concr^e operations, the child cein 
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also classify objects by varipus criteria, as well as understand the 
hierarchical sub- and superordinate class orelationships that objects 
or events' may have. These operations are 3till corifidered "intuitiyg, 
however, since their success is dependent upon concrete situations 
(Inhelder & Piaget, 1964) • Another coinbinatorial ability emerging 
*'at this stage is class, inclusion, which enables the part and whole 
(of a part-whole) relationship to be considered independeritly. Class 
inclusion frequently requires the child to ignore salient, misleading 
cues, and enables the child to classify objects and events into 
multiple classes. 

Other concrete operational abilities include reversibility 
equivalence recognition, conservation, and asspciatrvity. Piaget / 



does not imply that the concrfe1:e operational child consciously' U£ es 
these ^les, .but that thought is governed by them^ > 
The formal opeiraAonal period is charact^ized-by the ability 
to perform ^mental operations not only on concrete objects but also 

on symbols. During this perio.d the child develops the ability to 

i 

think in terms of the hypothetical, i A terms of probabilities, and 
the possible rather than the present givens. Piaget has never him- 
self acknowledged the possibility of young children eng^^ing in 
some form of simple problem-solving (e.g. ,if th6n thinking). He 
has stated'te.g. , 1928, 1929) that, \antil early adolescence and the 
onset of formal reasoning, a child is not able to deal with causal 
reasoning and proof. However, research' by neo-Genevans and others 
has led to the conclusion that young children may be able to deal 
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with sin5>le forms of problem solving. In spite o£ stich investiga- 

* " #, 

tions tliiaited, in comparison to research on concr4te ^operations) , 

'\ ^ • ^ .^^^\ 

the problem solving picture remains undleaf. 

* ■■ * » ' 

Th e Genevan Structures-of-the-Whole Hypothesi^g ' " 

• — \ ' ^ \ • ^ 
As previously mentioned, Piaget has stated that cognitive abili- 

^ijps within a given stage develop hand-in-'hand. 'It is assumed that 

\ — 

various abilities associated with each Piagetian stage all pres\^^^s< 
one or more members of a set of abstract intellectual structures, 
which actually control thinking (Brainerd, 1975). '^e structures-of- 
the-whole concept relates to the prediction. that the cognitive abili- 
ties associated with* each of Piaget 's stages would emerge ^n synchrony 



with the "order" of emergence* considered basically idiosyncratic to 
a given child, and not consistently generalizable to any "typical" 
order of skill emergence (e.g. / Flavell, 1963; Pinard & Laurendeau, 
1969; Wohlwill, .1963). 

Piaget 's view of within-stage development ^has had several dif- 
fering interpretations. .Beilin (1965) points ou]t that Piaget dis- 
tl^guishes between the sequential * order of stages and achievement 
within a stage, asserting t he fix ed order pf development, but denying 
the simultaneous dej^eaopment' of several cognitive systems within a 
general s^a^e^yln addiSoin, Piaget^^as acknowledged that performance 
can be' affected by changing materials (Inhelder & Piaget, 1964, 
p. 110) / - Seilin (1965) further discusses the paradoxical, if not 
contradictory, Genevan interpretation of .'the Same data as inferpring 
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both structural invariance and response variability. 
^ Piagetian researchers have considered the probability 
within-stage orders of ^skill emergence or developieat^Piaget has 
not considered it probable^for the indj^yi^al stage-defining struc- 
tures to emerge in\tHe same^or^er^^or all children (Brainerd, ^1975) . 

^ becalage and Tr^sfer in the Piagetian Model 

* . r * ■ * 

. . 'An exception to the rule that stk^-characteristic skills 'must 
. emerge -synchrynously is Piaget's concept^J^^ decalage, ^ 

whigh^ describes the possibility of tiieTasynchronous^mergence of a 
• single ^kill in more than-orie'^content area (Brainerd, 1975). Hori- 

^ zontal decalage i^- employed by Piaget to account for lack of immediate 

, trans fer-r^r^^ in a child's different levels of achievement re- 
\^ X "g&rding problems which involve similar operations (Ginsbiarg & Opper, 
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' as previously ci ted /Brainerd (1975) describes three types of - 
transfer entailed by the structures-of-the-whole moder: .neap^ear. 



near- far, and far- far, with far-far trans ferunique to this model. 
As B^ainerd states^ ''It is only irl^virtue*^f the assumption that 
prima facie diss^ilar^ki-ils such as conservation and transitivity 
presupposes the. same set of tightly knit cognitive structures that 
far-^ transfer follows, (1975, p. 372)'. , \^/ 
/ TJlis, in accordance with»Piagetian theory, ..a child m the con- 
/crete operational period should show mutual far- far transfer between 
<or synchronous development of) the stage-def ining^skills; seriation. 
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hierarchical classification, transitivity, and conservation, in 
addition to across-materials (near-near) and across-content (near- 
farV trcuisfer- ^ Such a position req\SLres a number of empirical 
questions .ta be asked. As previously mentioned, one objective of 
this investigation was to address the structures-of-the-whole question. 

Piaget's Position on Training and Acceleration 

In contrast to learnintr theories such as Ausubel's, which pre- 
dict facilitation of skill-defining abilities with instruction and 
experience, Piaget has viewed training atteitpts as theoretically 
futile. The Genevan assumption has been that unless, for exan^le, a 
range of concrete operations are present following training (with 
endurance cuid generalization in- evidence) , training has not been 
successful, but merely task specific* Since stage achievement has 
the child or learner as locus, experimental attempts at acceleration 
of a stage contradict the basis of Piaget's constructivist position. 

Training studies coming out of the Genevan School have, there- 
fore, been designed within the^ramework of Piaget's theory of cog- 
nitive development (Inhelder, Sinclair, fi^vet, 1974).., Piaget 
sl:ates (ibid) that three questions remain open regarding the theoreti- 
pal implications of the various results of the different training 
methods. - First, is the progress obtained via training stablie, or ^ 
does £t disappear with time? Second, are the, observed accelerations * 
accompanied by deviations from the generarl developmental trencl? ' 
Thirdly; and considered most important by Piaget, can progress ob- * 



44 • ■ ?^ 



33 



tained other tlian Sj^o^natural developm^t serve as a basis ^for new ' 
•spontaneous constructions or will the subject require the. help of 
an ^d'ult to learn/and progress?, ^ 

Comparison of Ausxabel and Piaget's Developmental Theories 

^^v^Jthough both Piaget and Ausubei employ a structuralist stage 
model of cognitive development, thfe m&jor differences lie in the type 
of internal structure postulated, the process by whxch changes occur, 
and the types of learning considered pertinent to specific phanges ^ 
occurring with growth* • In contrast to Piaget's view of structure^^ 
which shows little concern for specific information, Ausxabel views 
organized facts (or concepts) in a particulair sxabject matter, area as 
the component^ of cognitive structure. ^ . 

Further differences pertain to the interpretation of knowle^dge 
held by each theory* As previovisly mentioned, Piaget d^cribes know- 
ledge in terms of logico-mathematical structures, and physical c^id • 
social knowledge, as evidenced b^ changing schemas for interpreting 
the environment. It is the first type of knowledge, however ^ that is 
considered most important. Ausvibel , describes knowledge in terms of 
siabject-matter concepts and principles. It is inferred by Ausubei; 
but remains unclear, that there are* contingent information processing 

skills the child also needs to acquire. ' 

V ' — - 

Piaget and Ausubei also differ on interpreting cognitive changes 
with development. Piaget views cfognitive growth as qualitative, 
systematic and logical changes in thought, with all infortnation pro- 



34 . 

i 

cessed according to the' mode of logical functioning which* the indi- 
vidual is p]^esently using. In contrast, Ausubel sees cognitive growth 
as c3^ose^y related to "a continuous accumulation of organized content 
in various subject matter areas. 

Both Piaget's and Ausubel' s' theories consider invariant develop- 
ment to be the primary mechanism. in intellectual functioning. As 
development progresses, environmental variables interact with es- 
tablished structures of operation, which results in an altering of in- 

ellectual structuref For Piaget; conflict resolution culminates in 
an equilibration of certain intellectual operations. The- way the ^ 
individual interacts with the environment can facilitate this pro- 
cess by producing changes in existing systems when they contradict 
reality. Ausubel hypothesizes a tendency to resolve inconsistencies 

^through "integrative reconciliation," cir the organization of infer- 

: y 

mation into^hierar/srfiical structures. In this sense, conflict resolu- 
tion is^achieve/by means of reorganization of ^information rather . 
than changir^g an intellectual process as in Piaget' s model of develop 
ment. • 

^ For Piaget, .learning is viewed as an active, process, with new' 
, knowledge constructed from within. Though Ausubel considers meaning- 
ful gleaming an active process^ a major difference lies in the role 
of -the learner, who,- for -Piaget, is constructing and reconstructing 
internalized ways&f knowing, and, for Aus\abel, is processing and 
structuring the content of subject matter which exists outside the 
rner, which is internalized via the siibsumption process.^ Thus, 
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Ausubel is more concerned with concept and proposi:tional learning, 
and the methods of pedagogy which facilitate or ^celerat'e the 

learning process. ^ 

* A final difference between the developmental models of Piaget 
and Aiisubel lies in their differing stage models. As previously 
discussed, Aus\ibel>S stage model is^a more simplistic view of stage 
transition, with the movement from* concrete operations to formal- 
abstract operations stages being reflected in the individueil's in- 

greasing independence frotn concrete props* Piaget' s stage model 

' - i> 

also presents a sequence of moves fron a dependency on concrete opera- 

, i s . 

tions to- abstract operations. In the first case, actions are upon 

I 1 I -do 

objects -and events^ (either overtly or covertly In the mind). *In the 
latter case, actions are perfo"i5ned on second order concepts; that is 
abstractions from objects and events* 



/ 



RELEVANT .LITERATURE 

First, aysummary of concrete op'fer^tional training studies and 
methodologies will be presented, followed by their .results and re- 
lated issues, such^as scoring requirements, transfer, and the .Genevan 
,p6sition of such studies. Next, a sunnoary of advance, organizer 
studies will be presented. Finally, the struotures-of-theTwhole 
and order of acquisition literat\ire wilJL be discussed, followed by 
a summary of the trans f§tr*^literatvire. 

Training Studies • . ' 

In the abundant short-term training studies which have attempted 
to induce Piagetian concrete operational skills (i.e.^ conservation, 
classification, relation's, and matrices) few'have employed a direct 
instructional method within a^small group setting,^ such as this study 
used. These studies wi^fl be discussed shortly. NeoPiagetian train- 
ing techni?iues more frequently used include: disequilibrium qr cog- 
nitive conflict (Bruner, 1964, 1966; Smedslund, 1961a, 1963), identity 
transformation (Sheppard, 1973), addition- subtraction (Feigenbaum & 
Sulkin, 1964; Gruen, 1965; Hatano c& Suga, 'l969; Hatano, 1971; Hatano & 
Ito, 1966? Inagaki, 1970; Smedslund, 1961b; Smii;h, 1968; Wallach 
et^al., 1967; Wallach & Sprott, 1964; Wohlwill & Lowe, 1962), language 
activation CPainter, 1967; Shantz & Wilson, ^1971) and learning set 
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traxking (Braine, 1962; Kingsley & Hall, 19(57). Several studies . ^ 
* \^ 

have employed verbal feedback on siit4>le judgment respons^ (Brainerd, 
' 1972a, 1974c Bucher & Schneider, 1973; Pigurelli & Keller, 1972; ^ 
Overbeck's Schwartz, 1970; Siegler & Liebert, -1972) or direct demon- 
stration (Morf, 1959; Kohnstairan, 1963; Lasry, 1966; Lasr? & Lauren- 
deau, 1969), including verbal rule instruction (Beilin, 1965). 

A reasonably large body of studies have employed -reversibility 
' training (Bearison, 1969; ' Beilin, 1965, .1971; Brainerd & Allen; ^971; 
Brison, 1966; Glaser & Resnick, 1972; Goldschmid, 1968^ 1971; Gruen, 
1965; Hamel & ^Riksen, 1|73; Roll, 1970; RothenbergS Orost, 196S; 
Scfiall et al., 1972; S^ith, 1968; Winer, 1968). Further methods in- 
clude conformity trainir^, using operant .techniques such as modeling 
.and tangible reinforcement (Bucher & Schneider, 1973; Denney & Acito, 
1974; Henderson, Swansonv & Zimmerman,, 1975; Parker; Rieff , & 5l*rr, 
1971; Sullivan, 1967f Waghorn & Sullivan, 1970) (fesocial interaction, 
including presentation by peers or "consensual decision" ^Cjloutier, 
1973; Murray, 1973; Rosenberg & Orost/* 1969; Silverman & Gerringer, 
1973),. A few studies have employed a task analysis approach (Caruso & 
Resnick, 1972; Resnick, Sigel, & Kresh, 1971) oif . have used discrimina- 
* tion training such as relevant attribute feedback and attention in 
leafning (Gelman, 1969; Halford, 1970V;TrabaS8o,, 1968; Trabaaso & 
L)wer, 1968). * ^ \ 

Other studies have examined the stimulus characteristics or 
' presentation mode (Beilin, 1971; Jennings, i960; Overton's Brodzinsky, 
1972; Overton S Jordan, 1971; Parker, Rieff, S Sperr, 1971; Schwartz, 
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1971s; Wohlwill, 1968; Wohlwill & Katz, 1967) and its significancfe 
to tfts subject (Kahn*& Garrison7 *1973) . Further studies have con- 
sidered the optimal developmental time for teaching concre'te. opera- 
tional skills, including Biskin & Rice (1974) and Brainerd (1973c). 
Multiple training methods have also been employed in training con- 
crete operational sjcills (gingham-Newman & Hooper, 1974;'Shantz & . 
Sigel, 1967; Sigel, Roeper, ^ Hooper, 1966). The usual approach 
in multiple training methods has been to study more closely approxi 
mated normal experience than is the case^in most of the othfer train 
'ing methods previously referred to. This method has proven fairly 
^successful, though difficult t^ evaluate. • " ^ 

The. above studies were conducted pfimarlMy with' a one-to-one 
experimenter-subject ratio, and sought to induce either single -or 
multiple concrete operations. Results achieved were mixed, depend- 
ing largely upon the age or developmental level 9f the Ss, the' pro- 
cedure used, and the type* of transfer assessed. Frequently these 
studies favored at least one of ^the-^e^c^erimental^ groups over the 
cont^pis. Though methodoltsgy differed, ihe^number of studies re- 
portil^ si^nifican^nd eLduring training^'fef f edts ^"c^ be viewed -^ 



as indicating the" possibility of enhancertient'^^'yir Acceleration of 
concrete operational ^kills in young chi^ldfen. Further discussiop 
of .these results will follow a descrfpt^io^fot small grdup studies'. 

A limited number of investigations ^haye qpi^loyed saall group i: 
struGtional -designs in teaching concrete operational skills;^ with 
varying results (Bingh^-Newman & Hooper, 1974? Earhart, -1974; 



0 



Hooper, 1972; Hooper et al., 1974; Lawton, 1977; yLawton & Wanska,, 
1977a; LaWto^n et al., in preparation; Petersc^, ^doper, Wanska, & 
DeFrain, 1975r Weikart, 1973). Such small 'groV-training studies 
hold both theoretical and practical appeal, responding .tp ques- 
tions regarding the possibility of facilitation, 'enhancement, or 
acceleratioifj of logico-mathematical knowledge, an'd using a small 
group method easily adapted to a prfei^hool setting. Certain of 
these studies provide an opposite theoretical view to the Genevans, 
who predict that children are not likely to benefit from direct 
teaching of such knowledge. 

A suimnary of the^sults of the trailing studies just referred to 
is* presented in Table 1. T^e results of the variorus studies bave 
been interpreted and criticized in differing Ways, dependent upon 
the model in yhich fhe critic is working. A major difficulty in 
attaining a concensu^of interpifetations of nepPiagetian training 
results lies in theTiiuch-discussed criteriim problem (c.f., Beilin, 
197.1; Braine, 1962,. 1964; Brainerd, 1973a, 1973b, 1974a, 1974b, ' 
1974d, 1977; ^Brainerd & Allen, 1971; Brainerd & Hooper, 1975; 
Gtuen,' 1966; Inhelder & Sinclair, 1969;''^Re6se & Schack, 1974; 
Smeaslund,' 1963, 1965, 1969), which deals with the min|m\im be- 
Vfavioral evidence required to infer that a subject possesses a cer- 
tain 'concrete; operational skill or concept. Genevai^^xtveaji even a 

. few false positives errors, while allowing^, large numbers of false 

^ / ' ' 

, negatives, ^n contrast to thd^ neoGenevans who find false negative 

and false /positive errors equally objectionable (Brainerd, l&74d) . 
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^ TABl,E 1 . ; 

RgSULTS OF CONCRETE OPERATIONAL TRAINING STUDIES* 





Skill 






V 

Effects 


Taught 




Significant 


Nonsignificant 



Number ' 
Conservation 



BeiJ-in, 1967 

Bucher "^Schneider, 1^73 
Gruen, 1965 
Gelman, 1969 ' 
Hatano & Suga, 1969^ 
Rothenberg & Orost, 1969 
^ Roll, 1970 

■ Wallach S Sprott, 1964 
Winer, 1968 



Wohlwill & Lowe, 1962 
Mermelstein & Meye^ 
i96.9 



Length 


Beilin, 1965 


SmedslundT 1963 ' 


Conservation 


Brainerd, 1974(c) ' 






Bucher & Schneider, 1973 






Gelman, 1969 






Gruen, 1965 






Kingsley & Hall, 1967 






Murray, 1968 





Quantity & 
Substance y 
Conservation 



Brainerd, 1972(a) - 
Brison,' 1966 

Buche? Si Schneider, 1973 
Curcio 6t al. , 1972 
Hamel & Riksen, 1973 
Miller et al., 1975 
Inhelder et al., 1974 



Fleischmann et al., 1966 



Weight > Brainerd,^ 1973; 1974 

Conservation Kingsley & Hall, 1967 
Smith, 1968--==:^ 



Smedslund,a 1961b, 19^1c 



Relations .Bingham-Newman & Hooper, 1974 

(Seriation) Burke-Merkle & Hdoper, 1973 

Henderson et al., 1975 

Hooper, 1972 



\ 



Class 
Inclusion^ 


• Brainerd, 1973 ^ 

/ 






Transitivity. 


Mouw & Hecht, 197 3 




< * 



This* tcible IS not exhaustive, but presents a sampling of Relevant' 
studies. 
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A related issue concerns the string^S^ judgmentsjplus-explana- 
tions requirement made by the Genevans; UndeSr this condition, 
•subject must make the correct response, .Explain why, and even re- 
si St counter-suggestions. Brainerd (1973b, 1974d) puts forth the 
argument that the judgments-plus- explanations criterion does nQt 
appear to follow from Piagetian theory, and that a theoretical 
rationale for it cannot be constructed, Brainerd fiirther states 
(1974d') that the methodological rationales for the criterion u^ed 
by SmedslUnd (1963, 1969) atnd other Genevans are non sequitu/s. 
Brai^nerd cites the lack of 'correlation between success in jfccaining 
and stringency of criteria, Bpinting out that "^the relationship is 
about zero" (Brainerd & Allen, 1971) / * 

A further difference in the interpretation of concrete operaf 
tiona training data concerns the amount of far transfer. . The ^ 
Genevans have criticized training studies as skill-specific / and , 
not true evidence that the concrete operational stkge can be^ f a- 
cilitated or accelerated. Again, the fe^tructuresAof-the-wljale 
stage concept is. a sourW of disagreemeQt between neoGenevem and 
Genevan theorists' and researchers. This- matter'will ba further 
discussed in the transfer Uiteratill^Sceview sfectioh. 

The staunch Genevan position on. trairptog has changed .sbniewhat 
ov the past tvjp and a half decades, as/ evidenced, for example, 
by Flavell's changing opinion of training studies.- Plavell's 
revised position st^es, "The early Piagetian training studies' 
had- negative outcomes', but the picture is now changing. If our 
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reading of recent trends is correct, few-jpn either side of the 
Atlantic would now ^maintain that one cannot by any pedagogic 
means measurably spur, aolidify, or otheiv'ise furthef^he child's 
concrete-operational^ pro'gress" (Fla^/ell &-Bi41, '1^69, P-^^)-^ 

The/ role of- environmental factors and facilitation of concrete 
operatpnal skills is also gaining n^re attention m the recent > 
Genevan literature. In a volume of recent experiments m learning 
and cognitive developme-nt^^^Jjihelder , Sinclair, and Bovet contend, 
"Work on learning is not only compatible with developmental 



psychology 



, but 



may ^Ip to' overcome some of the dif ficultiies 



encountered in cognitive learning theories" (1974, p- 24). They 
further state, "We starred with the idea that' under ce^^aiii^ condi- 
tions an acceleration of cognitive development would be possible.,, 
(this), in terms of successful training procedures, (interaction 
.theory) means that the more active a subject is, the more^success- 
ful this learning is likely to be." They qualify this with, "(the 
subject) may be cogni.tively active without ^nipulating a given 



' / 0 



type of material" (ibid,^, p. 25) 

Thus, ev^n in the mc^st stringent Genevan schools of cognitive * 

research, the evidence of facilitation and better understanding of 
^ \^ ^qoncrete pperational abilities through ;the use of training^ methodolo- 
A at. -hViXcso /qocorih^^r^ 4n this section is qaininq support.. 




J 



\ 



gies suc^ ^s those described in^is section is gaining support. 
The question of the most effective and developmenta:lly appropriate 
method of facilitation remains unresolved* 
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Advance Orggmizea: S^t^dies 

- # 

*Much of the earlier advance organizer research (e.g,, Ausubel, 

I960, 1961; Ausxibel & Fit^^erald, 1961, 1962; Ausxabel & Youssef, 

1963; Groteluescher & Sjogren, 1968; Neisworth, 1967; Schultz, 

1966; Woodward, 1966) is of limited-rel(5Van(^e to this stiidy .for 

,sever^ reasons. Subjects were typically high "school or^ college 

students, and in some cases were not pretested in the areas taught 

(i.e., for existing subsumers) . Most of these earlier studies 
• \ 

lacked consistent and clear definitions of an advance organizer, . 
weakening comparisons between experimental and control groups. 



and potentially confounding the^sults. Length of treatments 
also varied greatly. . . 

The lack of agreement on an operational '"definition of advance 
organizer, previously discussed, creates major problems, in asses- 
sing the facilitory effects of AOs on different age groups and in 
various siabjeit matter areas. However, this review will include 
a brief s\nranary of major results. , 

In their review. Hartley and Davies (1976) comment that fif- * ' 
teen ^jcea^fs of advance organizer research provides "confusfed results 
Although in the majority of AO studies organizers appear to facili- 
tate leariiiing and retention, a number of majpr differences in re-^ 
suits deserve comment. In certain cases, organizenfs appear to ; 
be specific rather than general (Earle, 197/L; Projer e1?al., 1970). 
"Ilartley and Davies (ibid)" point out that some individuals,' such^ 
college students and above average school children, appear to 
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benefit from organizers more than other^^ However, some* research- 



ers 



contend that expository organizers liay be "most useful 



with children who have low v'erb^l and a|ialytiaal ability" (Ausubel & 

.1 

Fitzgerald*, 1962; Schultz, 1966)^ 

Relatively few studies Ijave emp^oy^d advance organizers with 



primary children (i-e,, gra^6S one thro 



ixouginsixr/ 



have presented AOs to preschool childrein. These Imi^ed stiidies 



have produced contradictory results concerning th^ efficacy 



and joven fewer 



of AOs 



as a teaching strategy with young chili^ren. Studies reporting 

L ' * • • 

significant advance organizer effects tor grade-school children m- 

^ ' I • ' ' 

elude: .Lawton (1977a, 1977b, 1977c) Lawton and Wanska (1977), 
' , ■ • f- . ^ 

Lawton et al, (in preparation), Neisworth (1968), &teinbrink (1970), 

and Weisberq (1970), These studies -also varie^d in subject matter 

\' J ' 

taught, with Neisworth (1968) and Weisberg (1970) employing AOs m 



teaching science concepts", Steijibrink 



(1970), and Lawton (1977a) teach- 



ing social stucjies, Lawton (1977b) teaching science, and Lawton and 
Wanska (1976 1977a, . 1977b) comparing process (hierarchical classi- 

47 . - ■ ' 

fication) andflponte'Dt (social studies) 



areas. The only studies em- 



ploying AOs with preschool or kindergarten children were Lawton 
1977a)^aiawton and FoWell (1^77), Lawton, Stampfl, & MosKrhis .(1977),' 
Lawton ana Wanska (1977J and Lawton, Hooper, Sa\inders, and Roth 
(iri preparation). In th^ latter two studies/* AO lessons presented 
both process an'S content cohcepts. 



Advance organizer studies with school-age children which did 
not yield significant results include Schultz (0.966) , with the"*. 
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•teaching of science-^content, Clawson and Barnes {^72), and Moore, 
Barnes, and Barnes (1975) , -vith the teaching of social studies 
ancTantKropoiogy, / 

This can be accounted for, at least in part, by a lack of 
consistency in design, particularly in the areas of pretesting 
and control treatment, and the varying interpretations of the^6n- 
struction and use pf advance organizers. However, it is true to : 
say that the weight of evidence supports the facilitative effects 
of this type of instruction. What is required is a clarification 
of information processing techniques that 'may be used in learning 
high-order ideas or principles; the adaptability of expository in- 
struction, especially in cases where errors in learning occxirs; 



and distinctions between th^ structxire of content and that of pro- 
cess. 

As Lawton and Wanska (1977a) state, "It'^seems<^lear\fhat more 
definitive and stringent tests of the structure of AOs , are * needed. .. ^ 
with more attention given to determining the viability of teaching 
logical operational thinking." 

Structures-of-the-Whole Literature 

— — — — - ~" ^ f 

The ^second area of interest in the present study concelrns the 
Genevan assun^Jti^ b^f the synchrony of acqxiisition of logical opera- 
tions, or &tr-uetures-of-the-whole' previously discussed. . Piaget 



(1960, 1964) hypothesizes that seriajbion and class inclusion deyel- 

t 

op synchronously, and makes ftirther claims which yield two predicted 
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orders of skill emergence: (1) class inclusion < >yseriation 
(i.e., synchronous developmejit) < transitivity ^^consefrvat ion, ; 
and (2) "conservation < class inclusion < transitivity. Smedslund 
(1964) states that class inclusion prjece^des seriatioixi Yet 



^ Piaget (1952) states that conservation is a necessary pjje^ondition 

^ . / ' • 
for seriation.. . ' ^ j ^ 

NeoPiagetian researcher.s (e.g.^^ Brai^^d, 1973c; Hooper et al., 
1974; Lovell, Mitchell, & /Everett /19€2; Smedslund, 1964) employing- 
^longitudinal or cross-sectiona^/designs hav<^ generally found asyn- 
chronous skill developmen^./with differing^ of emergence. ^ 
Kofsky (1966) employed /4 sca^agram analysis wi^ 40 6rto-9-year-old 
children and found sLy. levels of difficulty^ children's classifi- 
catory ^dDilities, /angin^ from sorting by resemblance, which ^as 
easiest, through/4ultipie classification and class inclusion, to 
hierardhical caassif icktion, which^was most difficult. 

'^HooDj^et: al. (is|74) "employed another cross-sectional' scaling ^ 
analy^^ of preschool ^through' 4th and 5th, grade children's concret^' 
•op^ational class if icatory abilities, yielding the following order 
it difficulty; free porting < double series matrix reproduction < 
cross classification jnatrix transposition! < "some-all" understanding < 
doubli series transposition < producing trj^ree. exhaustive sorts < class 
inclusaon understanding < combinatorial reasoning. ^This study con- 
cludes What the- <:hild' s understanding of class inclusion ^relation- 



ships e 
complex 



olyes gradually, contingent on previous mastery of Xtess 



classif icatory skills. 



) 

Brainerd (1973c) cites findings from two studies which Were 
inconsistent with both Piagetian_-theory and previous results. First 
transitivity emerged before both conservation and class inclusion, 
and second, conservation was fo\ind to emerge before class inclusion. 
Brainerd' s^ results consistently showed class inclusion emerging 
later than either transitivity o^ conservation, and gave evidence 
for ecirlier age of skill acquisition than predicted by Piageticin 
theory, with over half the 5- to- 6-year-olds possessing trcUisitivity. 
The later appearance of class inclusion was a result which was sup- 
ported by the Hooper et al. (1974) study, cited above. ^ 

Fenker and Tees (1976) -argue that the demcuid characteristics 

of sorting tasks meike them unreliable techniques for assessing cog- 

^ I ' ' ■ 

nitive structiires in children, as compared to similcirity tasks* 

They employed a muljiidimensional scaling analysis of cognitive 

structures in 5-year-olds, comparing performance on classificatory 

^ sorting and similarity-estimating tasks. Their results show that 

9z% of the Ss had organized structures for similarity estimation, 

Jwhile only 30% had stable sorting structures. Thus, the tasks used 



evaluating the drder of skill' acquisition in young children may 



yiejld distorted evidence. 

The measiirement techniques of previous neoPiagefian order-df- 
eihelrgence studies has met with several other criticisms, (c.f.. 
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Lin, 1970; Brainerd, 1973b; Brainerd & Allen, 1971; Hooper et 
1971). Brainerd (1973b)' lists the following criticisms: 



B 
al 

(1) ^the consistent failiire to equate the relative sensitiviti^es of 
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the assessment devices, .which could both mask sequences and show^ 
sequences where none existed^ (c. f. , Flavell, 1972), and (2) lack 
of agreement on whether correct responses a]|ohe versus correct 
judgments plus explanations demonstrate the p^sence or absence -of 
a given- skill, with explanations subject ;to at least tw^ources 

of Type II errors, which judgments are not. 

I 

• Brainer'd (1973b) further discusses the possibility that the 
order observed at one ag6 jaay he peculiar to that age or level, 
concluding that for older Ss, such as his second grade subjects, 
transitivity and conservation were of equal difficulty, while 
younger Ss found conservation irore difficult • At all three age ^ 
levels'*Brainerd examined, transitivity and conservation emerged 
sooner than class inclusion. Brainerd cites Blaine's (1964) argu- 
ment that.the^edian age for transitivity is 5- 

Genevans contend 'it is 7-8. The results of Braknerd's study sup^o; 
Braine's claim* 

« 

Flavell (1971) proposed a classification ^stem for cognitive- 
developmental sequences whi^cit' described a formalXor causal rela- 
tionship between ^an earlie^|8['eveloping cognitive sl^i^^d a later- 
developing skill as one of the^ following: addition/ siabstitution, . 

mediation. \ 
i) points put that of the eight structures 
defining^ the concrete-operational stage,..,four are'^cgjic^rned with 
the elementary logic of relations and 'four with classes, providing 
|a potential "relational ^dimension" and. a "classif icajtion dimension r"^*' 



modification, inclusion, or 
Braineifd (1975, p. 372 
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Braioerd interprets Bingham-Newman and Hooper's (1974) previously 
mentioned conclusions anT further "trainin^'rl^ to infer that 
children make^uch procrress on the relational dimension before they 
make any progress on the classificatory dirfension. 

Trctnsfer of Training Studies 

' Closely related to the structures-of-the-whole issue, the pre- 
Actions made by the Genevans and neoPiagetian learning theorists 
differ regarding the degree and type of transfer whichwill follow- 
"successful" training of a Piagetian oper&tion. , Posttesks in most 
training studies have generally measur^- ei^ther specific transfer, 
which may also be divided into "hear-near" and "near-far^ transfer, ^ 
^d nonspecific or "far^far" transfer (c.f., Brainerd, 1975). As 
previously discussed, far- far transfer is unique to the structtires- 
of-the-whole position taken by the Genevans, with nonSpeeific 
transfer predicted on the basx^ of qoiranon structures (Beilin, 19^1). 
-This as^un5)tion is>ased in part on Piaget's e^lier contention 
(1964) thcTfT^truly successful trai^ng 6r enhancement can withstand 
""the tests of generalization *to ot;he£^ novel same-stage operatiohs 
in addition to enduring Over time, annk not merely accelerating al- . 
ready present cognitive^ structures. If training exper'iences succeed 
in facilitating "true" structural alterations, significant trans- 
fer to the logically related concept domains should al^so be evident 
(ffooper et al., 1974).* The Genevans still contend that specific 
training <expe2y.ences do not induce operations, but acc^erate logi- 
cal struc^es alreidy present (Hooper et al. , 1314; Inhelder & 
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S>i^dlair, 1969; Klausmeier & Hpoper, 1974; Kuhn, 1974; Strauss, 1972). 
Whether' or not logical operations can be initiated by training, 
the weight of ^ successful training results indicates that some logi- 
cal conce^tsTand-r^^l^^ task performance can be enhanced. 

Soma potential in^ernal-ijK^^sistencies in Piagetian theory 
and transfer posi^ns have been discussed (Beilin,, .1971? Brainerd, 
197tld)/ They point out the possible contradiction of horizontal de--' 
c^^lage and transfer via common structure (near-far and far transfer) • 
Bellin (i971, p. 78) points out that one problem with the common 
fagtor versus decalage conflict is its complication of the interpr^ 
tation of "stage,*' which is defined both by common structure a^xd 
vertical dfecalage. Further problems arise when horizontal and 
"obHque" de(^alages merge into the vertical decalages, 
Inhelder States that: 

Learning experiments may provide ^ satisfactory method of 
anfilyzing the reasons for decalages, since ythe presenta- 
. tion of situations that highlight the similarities betwfeen 
the various conservation concepts can lead to the observa- * 
tion of conflicts between the child's organizing activity ^ ^ 
and his incapacity to adapt this activity to particular . 
objects. Concepts ... are in constant interaction with ' • 
• edch other . . it is'prefera^e to think of (transfer) 
in terms of the extention of ^Ids of operativity; and 
this implies a. carefial analysis of the differences and 
similarities between the various types of cognitive 
constructs. (Inhelder et al. ,^ 1974,, p. 15) 

^ Few of th$ concrete operational training studies have employed 

' posttest tasks which assess 'the theoretically crucial nonspecific 

transfer, and^ho^e which have meas\ared nonspecific transfer report 

s differing results, Brainerd (1974c) trained preschool children,. ^ 
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ar 

using ve3±al feedback; to acquire transitive inference, conserva- 



tion, and class inclusion of length. He fo\ind little interconcept 
trsmsfer (i. e. , \across concept con^arisons, or nonspecific transfer) 

while intraconcept transfer (i.e., specific, from length to weight 

\ * 
content) was signrf icant^faa?- all t^raining conditions. 

Hooper et ^1. \(1974) enployed a different teaching procedtire tq 

assess instructional transfer effects of small group sessions on 

t^rartsitive inference A conservation, and class inclusion of lehgth, 

with differing res\alfes\ from the Brainerd (1974c) stv^y. No intra^^f 

concept, or specific transfer to weight concepts were Shown, while 

there was some evidence for interconcept (i.e., nonspecific) trans- 

fer f6r conservation and transitivity concepts emd to the logiq^al 

grdupement per^ormcuioes. 

Burke-Merkle and Hooper (1973) also employed a- small group in- 

structional program in a transfer of training design in classifi-^ 

Y catory, seriation, and combined classification/seriatiQn skills 

Significant specific transfer effects were found for the seriation 

instructional condition, while few differences were found for ' 

classification, verbal intelligence, or far tramsfer, conservation* 

measures. These/results afe similar to Hooper's (1972)* results Un 

:^erms of specific transfer and seriation instruction effects. T^^O 

similar studies using class if icatory instructional methods reported 

a lack of specific, or near-near transfer (Shantz & Sigel-, 1967; * 

Sigel & Olmstead, 1970). Sigel an^ Olmstead (ibid) also' did not ^ ' 

find far- far transfer to ^conservation tasks with 5-to-6-year-dlds. 
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In contrast to the Sigel and ^instead results on. far transfer. 



stead results on. tc 
Shantz and Sigel (1967)- anld Sigel, Roep§r^^^d Hooper (1966) re-' 
ported far transfer to conservation skills using older Ss (i-e-/ 
in terms of mental age) than the subseque'nt Sig^l ^tudy, ^ 

Recent Genevan studies on transfer hav6 demonstrated nonspecific 
transfer of training from one-to-one correspondence. to conservation 
of quantity, (i.e., liquids and clay) by both Ss who ^^ere -horiconsei:- 
vers on tlie pretests and those termed "intermediate" (^.e^ , transi- , 
tional), with the intermediates "Rowing longer retention^d even^ 
improvement on delayed posttests '{Inhelder, Sin^?l^air, & Bovet,- 
1974, p. 66). Another transfe^f training^ study| reported by 
Inhelder et al.* involved four levels of Ss (in termS of pfetegt con-^ 
servat ion* scores) who were trained on numerical equality, .using, 
small pieces of clay, which were \ised both in one-to-bne correspon-. 
dence and stuck 'together during training session's. The Ss ^scoring 
highest on number: and continuous matter c9nservation pretests put ^ 
who. had not been consistent conservers prxor to. training) showed 
stable .transfer to these tasks jon all posttests and delayed posts- x 
' Some. Ss, from the lower levels shqwed transfer to conservation post- 

^ • . / ^ / ^ - - ^ X ; ^ ' . ; > 

tests, using materials not eniployed .in' the straining sessions- (1974, 
p. 88)-. * f ^ ^ \ ' 

A third experiment by'Tnhelder et al. trained Ss* in class inclu 
sion, with pre^^and post- .and delayed posttests over conservation 
. of matter (i.e. , clay.)^ and liquid poUring and^ conservation, Al- 
• though none of the .Ss trained had shown^ consistent conservation on ' 



the pretests/ s^everal Ss attaiiigd it on the posttests, with 'the 
higher scoring Ss showing greater retention and more logical explana- 
tions of their conserving responses on the delayed posttests (1974, 

7 p. 200). These results appear -to show that nonspecific (near-far 
and far-fA:) transfer'^is best facilitated in Ss whose pretest r6- 
spohses are transitional, *a result dif feting from Brainerd's 
(1974c) results. However, due to -tha-SioalJ^^nu^ o^^^and the 
•radically different scoring criteri"^ and training methoai^logy , it 
is hard to compare such -results. 

In summary, a large ^ttfi^r^of training studies of both^ Piagetian 
an4'Ausubelian orientation have demonstrated sRpcific transfer 
(sequential* transfer) of training, while a small number of studies * 

. ' . - ■ 

have shown 'non-specific ^Transfer. Piagqtian type studies generally 
igr&re the effect' of content and task complexity oit le^iming, oi; 

' ^ Oft 

report such effects as post-hoc observation^. Studies using advance 
organizer instruction have mainly concentrated on content structure 
and ignored the structure of informa^on processing. /Although the 
concept of* structures-of-the-Whole has been seriously questioned, , 
. further research is required to further tease out the transfer 

factor inherent in 'thi^problem. Finai;Ly, it appears profrtaETe^'to 
^ further examine advance organizer type and 'structtire and related 
teaching ^methodologies. * . • \ 
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DESIGN AND METHOD 

' \ ' * 

experiment used a pretest-training-posttest-transf er 
design. The pretests were used to establish san5)le of* 
>ld children, naive in the use of concrete operations 
cation, delations, and conserv^tbs^. Posttests were de- 
nistered 6 weeks follpwing training) to measure the 
training technique. The posttests were immediately 
followed by transfer/task tests. The experimental design vLs repre- 
sented ik Table 2. ' \ ^ 

A multiple measures factorial design was eitployed to' evaluate 
effects of two methods of advance organizer presentation on pre- 
school children's learning of hierarchical classification and rela- 
tions. A related objective was to measuj^ej the generalizability 



wid stability of such lea;:ning. The two forms" of advance organizer 
(Ab) used were exppsitory (EO) ar^d guided self-discovery (GSDO) . 

The Vest battery consisted of classification, relations, and con- 

\ ' ^ 
^ervaMon tasks, and problenj^solving tasks, which re^tuired the appli- 
cation of classification ^d seriation skills-. Children performing 
at the level of concrete operations, as. measured by the eight pre- 
tests, were eliminated. Ss initially failing" the pretest tiasks 
were allocated to one of five treatment groups by a process -of 
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TABLE 2 

gXPEftlMENTAL DESIGN 
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Treatment 

■* 

Groups 


N 


Pretests** 


Presentation Mode (of AO 
lesson) at 4 weeks . 


. Eo^ttests 


Transfer Tasks*** 

i 


HC^ 


9 
9 


* ' 

i 

* 


'eOC 

^ GSDO^ 


at 10 weeks 
at 10 weeks; 


at 14 week'fe 
at 14 weeks 


\ 


9 
- 9 




EO 
GSDO 


r 

at 10 Weeks 
at 10 weeks 


at 14 weeks 
at 14 weeks 




9 ^ 


* 


' . No AO 

\ « 


at 10 weeks 
3 


at 14 weeks 





*Tx • Pretests were given before treatment 
group assignments were made, y 

^HC : Hierarchical" Classif ica-tion 

: Relatioris ^ 
^EO ^ Expository Organizer 
^SDO: .Guided Self-diacovery Organizer 

: Control 



**Pre jand Posttests 



***Transfer Tasks 



Spontaneous Classification, 
Tasks 1 & 2; Class inclusion, 
Tasks 1 & 2-; Additive ^eri at ion, 
Tasks 1 & 2; One-to-One. Corres- 
pondence Seriation, Tasks '1 & 2 

Cross* Classification 3 x 3 Matrix 
Cross Seriation 3x3 Matrix 
Classification .problem-solving 
Task 

Seriatioi^Problem-solving Task 
Consei^ation of Area 
^ Conservation of Nunber 
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* stratified assignment. Each group subsequently received three 
teaching session^, eight posttests, and six transfer task tests. 



Sample 



Initially, th^ pretests wei;e given to 56 children selected 

6 

rand^t^y from three preschools in Madisdn, Wisconsin. Each ,of the 

pret^ests had a score rcinge of 0-2, based on a percentage conversion 

♦ 

of the raw scores, A pates score of 2 points per task was estab- 
Uished. Any child passing on two or more of the eight pretest 
^ t^sks wps judgei^ to be at Stage III o^' concrete o'perations (c.f., 
Brainerd, 1976; Beilin, 1965), and was excluded from the study. As 
a result of applying this criteria, 45 Ss remained from the original 
,san5>le,, 

X^ktratified assignment technique was used to cissign the 45 

children .remaining from the original sample to five treatment 

^ groups...-:^^ . assigning Ss to groups by their pretest scores, each of 

the*experiinental groups was matched for' mean pretest score and ranga. 
%, 

This, resiiltecj. in, ther^ being nine subjects per treatment grovp. 
- /. For the pre, post, and transfer^teslfs the children were tested 
' individuaLj^^ For the pre^and posttests, each child received 4 

classification cind 4 relations 'tasks. There was a mciximxim score of 

^poirits^for:re^^ch task. ..All teaching was done with small .groups of 
-^either four .or ^ive"ch(il^ren. Teaching of the e3q)erimental' groups 
^y^S^'Soi^yLy *the author, and teaching of the control groups 'by their 

teacher^, who were unaware of the research design* The teachers j|^ 
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were insti?Ucted to U36 the onaterials as th^y normally would in 
their classrooms, with an effort made by the author to equate the 
control conditions (i.e., presentation styles of the two teachers). 

Subjects . ' * ^ . 

Subjects were 45 children from tlffee Madison, Wisconsin pre- 
schools. ^These Ss were placed in five treatment groups by stratified 
assignment. Mean age for the sai^le at the l^^inning of ^ the 
investigation was 54.5 months, with a range of 45-63 months. • , , 
Mean -ages for the five treatment groups were as follows: group 1 
(ER/R) ,^-53.4 months (range: "46-61); group 2 (EO/HC) , 50.5 months 
(range: 47-57); group 3 (GSDO/R) , 55. 5 months . (range : 46-63); 
group 4 (GSDO/pC) , 51.8 months (range: 47-58); group 5 (C) , 
55.1 months (range: 49-6§) Treatment group characteristics are 
^provided in Table 3.. ^ 

Testing Materials \ : . * 



' ^ Jtoterials for the pre and ^sttests were as/ follows: 
• * Spontaneous Multiple Classification --. (1). three amali plastic 
triangles, red, yellow,' |^nd blue; three small^'circles , ted, yellow, 
and blue; three large triangles, red, yellow, and blue. (2) nine 
3" by 4" laminated cards with pictures of dogs ^as' follows:^ 'sitting 
standing on foux legs,^*6£\ stan<J#Jii| on^. three legs, and with tongue^ 
in or out. In -each Case, these materials could be exhaustively 
^%wted by at least^thyee. criteria. ^ ^ y ' ^ ^ ' ^ ' 
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• TABLE 3 

TREATMENT GROUP CHARACTERISTICS. 



Experimental 
Condition - 



N , 



Mean Age 
(in mpnths) 



Age Range 



^ Females 



Males 



.^ean Totil 
Pretest Scofe 



Expository/ 
Classification 

Expository/ 
Relations * 

Giaided Self- 
Discovery/* 
Classification/ 

Guided Self- ^ 
Discovery/* * 
Relaiftions 

Control 



9 

' 9 



50.5 



53.4" 



5r.8 



55.5 
55.1 



47 -. 57 

46 - 61 

t 

47 - 58 

46 - 63 
49*- 61 



1 
6 



6. 



3 



3.22 



3.66 



3.55 



3.J7 



3.7'7 



.*Total possible score = 16 • 



» Class Inclusion .(1) cut-^ut figiires of two adult' females 
(8-1/4" talDv, three girls (4-3/4". tall), aiid five boys (4-3/4" 
tall); (2) construction paper, cut-out shapes, of six black dogs 
(6-3/4" nose-to-tail by 4" nose-to-front paWs) , five yellow bdrds 



(6-3/4" beak-to-tail by 5-1/4" wingspan) , and four gray cats 
(4-1/4" nos^to-tail by 4-3/4" talD^"^ X 

Additi^re Seriation - (1) sevfeK cut-out (and colored) orange 



fish of increasing size (from 2*/, smallest, to 8", largest); 

(2) seven clear plastic tumblers of equal size, containing colored 

Vater (from a tiambler,with 2 tablespoons of colored watqr,- least 

/ ' ' ' • 

ainounVf to one wrth 14 tablespoons, greatesj: aitoxint) . ^ 

Seriation: One- to-One, Correspondence - (1) seven oraaige fish, 

^ing in size from smallest (2") to largest (8"), and seven ^cutr 

out brown worms, varying* in size from shortest (1-1/2") to longest 

(7-1/2"); (2) seven firemen, varying in width from thinnest (1" 

across at waist) to' fattiest (4-1/2"^, ^^iS^Jeven ladders, varying in 

width from narrowest (1") to widest (5-1/2"). \. 



Ti.. 



Materials for the transfer tasks were as. follows: 
Cross-classitfication - one 9" by 9", matrix board; nine 2-3/4" 
tall cut-out shapes: J±ree diamonds, three hearts, and tlire^' "X"s 
(one of each shape was yellow, one was red, and one was grfeen) . 

' Cross-seriation - one 9" liy 9" matrix board; nine cfit^out 
evergree^ trees in three sizes, 1"; 1-1/2", and 2" tail (one of 
each size was gre^n yellow, one was yellow green, and one was green) 




Seriation Probl^em Solving Task - five white cut-out ^snow- 
people" whose heights \jaried from tallest (5-1/4") to shortest 
(1-1/4"), and five blue, yellow, green, and red hats (2 of which 
were blue),, which varied in size from largest (2-1/2" t^ll) to 
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smal&st (3/4"). ^ . - ^ 

5 Classification Problem Solving Task r twelve picture cards 

(2" by '4") of four Jcli;ids of "zoo animals," as follows: two tjor- 

ties, three snakes, three small rodents, and four birds, and twelve 

gij^en plastic pint fruit containers, referred to as "cages," 

Conservation of Area - two identical green cardboard "fields" , J • 

(10-1/2" by 7-1/2") ar^d six identical sized red ladybugs with black 

-spots and antennae (5" long by. 3" in widest part). 

Conservation of Number - twelve pennies. 

— >^ 

- Complete test protocols are'^rovided in JVppendix ^ ^.^ 

** ♦ 

Testing Procedure . **' , ^ 

For all pretests, posttests, and transfer t^^sks children, were \ 
tested individtially- Testing sessioft^^erjfe conducted in a room .ad- 
joining the preschool classroom, wi^rthe tester and S sitting on 
the floor ac'ross from each'othe^^ Only one task was a&ninistered 
each testing sessica3^^C^^:^er in which the pre and post classifi- 
cation t^asks were-administered is listed m Table 4. 

Test^fers were 12 female students in the Ear ly*^ Childhood Education , 
Program at the University of Wisconsin, and were trained by the ^ 

experimenter. Each tester gave either th^ series of classif ibatxon 

* . ' * 'I 

or the series of relations, pre, post, and transfer tests. Each task 



73 



62 





Cross seriation 3x3 matrix 
One-to-One correspondence 
Problem-solving task 



Cross classification 3x3 
Spontaneous classi Eication 
Problem- solving task 




Conservation Transfer Tests y 

^Conservation of airea: identity 
Conservation of area: equivalence 
Conservation of number: equivalenc4. 



♦Testers administered either the series of relations or clas^if^ 

cation tests, so that Ss were being tested in both areas at 
' approximately the same ^i me during the testing jperiods. . Gbnser- 
vation ^tests were adminis*tered la?t, and Olvid^d between lihe 
testers. 

y ^ ^ ^ * 
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took .a^out ten minutes to administer. 



Scoring 

— - ^ ^ . 

For each task- a three point scale: 0, /^^r 2 was used to scoi;^ 
responses^-an_the same^ way as previously used by Beilih (1965) aiid 
Brainerd fl977) , and corresponding to the stages identified by^ 
Piaget. According to Piaget (1952, 1970), Stage I performance cor-| 
responds to the intuitive preoperational s^ge (scx>re = OH-«&tage«^I-I^ 
the 'transition between pre- and concrete operations Csjpore = 1), * 
I and Stage III, doncrete operations (score = 2). Stage I is charac 
terizedby,. ^r .exairqple, consistent nonconservation or non-classi/fi- 
cation. Stage II, by interme/aiate reactions, such as ^inconsistent' 

' ' . • • • / • ' 

conserving or clas'sif icatory responses (c.f,, Larson & Flavelli 
1971) , QX changing a conserving prediction to a nonconserving asse^ss- 



/ 



/ment after the defonnati,on (Brainerd & Brainerd, 1976), and JStag^ PII 
by consistent coris^rvation 6f quantitative, relationships and hier-^ 



archical clasaifijcation. 



cipat^: 

Beilin (1965), who initi-ally examined the rel^itionship 

f , xasec/ • 



stage and' coliservat^on Ifearning, xased tes't performance >to assign 



between 



/ 



stages. Subjects Massing both nuitd^er and length .tesi^s wereiclassi- 



■ fied'^-Stage IIlA Ss [passing one but /not bothr Sta<ge-IlAand tmose 



; passing ^either /\Stage I, This was njodified somewhat by later re- 
\ searchers, including Strauss and /Langer (1970), who usedVas stage* 
J crit«ia Stade III -1 all tests pkssed. Stage II - one test pissfed. 



and Stage 



no te's 



passed. 



Strauss and Rimalt (1974) MiSed still 
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differentjpriteria. A Stage 111 designation in this case* required 
3/S"iteins passed (on a given part of a test), Stage II^yl/3 or 2/3 
items passed, and Stage I, 0/3 items passed. 

Initilal ^aw scores were gonverted to 0, 1, or 2 ^according ^to 
'percentage coxi^ect on each task.. For each task, 25% or less correct 
responses were assigned the score o', 26-74% correct were assigned 



the score 1, and 75-100% correct were scor€ja^2. 

. ^ince it has- been shown that a judgni|ents-plus-feJcplanations 



criterion for- passing Piagetian tasks tends 



to mask true developmen- 



tal sequences and leads to' two potential sources of Type II error 

* 1 

(e.g., Brainerd, 1973, 1974, 1977; Brainerd & Hqoper^ 1975), a^ ^ - 
judgments-only scjoring criterion was used for all pretest r posjttest, 
^d transfer t$sic]s, with the exception of class inclusid^. Both a 
corjrect judgiftentj and an adequate exp^lanation were requiri^d to re- 
ceive a score <|f 2 on the cfleiss inclusioiv pre and posttesjts, with 



the subject required to indicate ^comprehension of the stabordinate/ 



superordinate clais relationship j,(e.g. , "There are more people be- 



cause boj^s are pfecple,'*' etclj. ) < 



V 



decrease the probability of scori 
was given for the wrong reason, s^ch 




is, stricter criterion was used to 
a response /^'correct" ^heh it 
as statement of a, false posi- 



tive due to the child^ being. j§orceff tQ'^hoose*;,bjet^ A/B (the sub- 
andjsuperordinate classes) when he 'jjs" actually ^^resppnding in terms 
^ofA/Al (the twq subordinate classes).^ This may lead to a random 
guesB, which would be cDrrec^ a potion bf tiie time, even ^though thB 
chiladid rvoL landerstand the class i^iclusion inference, (c. f«. 



Brainerc^V'Kaszor, 1974) . < ' • i 

/ . « . i „ 

• A descriptipxi of correct performance and total nuirtber of pos- 

sible correct responses for each .task in the pre and posttest bat- 
tery now follows. 

One-to-One Cqrrespondence Seriation / tasks 1 and 2 - A correct 
placement of worms (task 1) or ladders (task 2) in one-to-one corres- 
pondence was requij^ed for a response to be scored corredi^ Total , 
number of possible 'responses was twelve. 

Additive Seriation , task^ 1 and 2 - A correct placemen^ oi 
one additional stick in a previously seriated row (tasJcsl and 2) , 
and either three additional fish (task 1) or three additional turn- 
biers (task 2) in a previously seriated row was required to be 

scored correct. Total number of possible responses was *four. 

*■ * " " * » 

Spontaneous Classification , tasks 1 and 2 - These tasks were 
scored by thre^ criteria. First, three exhaustive sort;s of each 
set of materials (for either task 1 or task 2) were required, with ^ 

! ^ ^ 

a total possible score of 8 points. Second, each sul^^group of the 
three possible group^Lngs for each set of materials required a ver- 
bal label (e.g., "red, yellow, blue," etc.), with a total possible 
score of 8 points. Third, an 'appropriate reason for constructing 
correctly identified subgroups (e.g., "they're th^ same shape, 
colDr," etc.) was rjequired for an additio^^l point on each seption 
of.ft^e tasHs, with the total possible score for this criterion 
being 3. The oveLall total of possible correct responses for either 
task 1 or^task 2 was 19. 



Class Inclusion ; tasks 1 and 2 Each child was asked five 
class inclusign questions (e.g., "ArS ^there more dogs or more ani- ' 
mals?"), -five check questions (e.g.,, "When,j>^ou say ther>e are morfe 



dogs, which are the dogs' and which ar e the anim als?"), -and fife 
justification questions (e.g., "Can you explain why there are more 
animals than dogs?"),. The total number^of possible correct re-^; 
sponse^s for either task 1 or task 2 was 15. 

~^ Cross-classification and Cross-seriation - These tasks were 
* given 2 points if completed correctly (i.e.r^with all ^ine objects 
placed correctly on the matrix boatd) , 1 point if eitl^er three, of 



vthe vertical or three <yt the horizontal rows .were correctly classi- • 
fled or seriated (but not both), and 0 points if less tihan three 
series were correctly classified or^ seriated, includinc all partial^ 

^ or random arrangements. Strategies * used by_S^ in thesdi tasks were 



noted by the testers, but were not includ!©:^n the scbiing or 



/ 

' analyses. 



Classification Problem - The classi^fication problem was scored 



on two resjpbnses: (1) making the necessary groupings (e.g., sorting 
animals into apjfeppriate s%-classes) and (2)' answering the ques- 



tion, "How many cages do you need in your zoo you put only ani- 
mal6 which are^alike together?" , which Had been introduced in story 
form, with two possible cprrec^t responses. \ * 

Seriatibn Problem: One- to-One Correspondenc^ - The seriation* 
problem had three questions (e.g., "Which hat belongs to this snow- 
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I ■ ' / * *^ 

persoii?**-) . , Each question, ijj •order to.be answered correctly re- 
quired\tjie child to use an appropriate seriation strategy. 'Kie^e 
were four responses, one correct seriation (in one-to-one corres- 



pondence) of the hats and snowpeople, anql three questions regard- 

* • • 

r 

ing a correspondence relationship. ^ 

Conservation of Area and Number, t 2^11 the conservation tasks^ 

were scored either pass or fail, with Ss required to get. at least 

»> 

75% of the possible responses correct to be scored a pass (i.e., a 
score of 2). A judgment- only criterion was applied to the scoring 
procedure. Conservation of area was divided into three identity 
questions and six equivalence questions.^ Identity and eqiii valence 
tasks were scored aS separate tasks .(i.e.', thexe ^were nine possible 
conservation of area sub-tasks). Conservation^ nvuriber consisted 
of two equivalence sections (i.e. , expcinsipn .of a row'of peAnies 
and pennies in a heap) , with a total of six possible correct re- 
sponsBS. \ . 

Teaching Materials ' '\ 

Materials for the -teaching sessions are described below. For 

each skill area ^here was one set of materials. The same^set of. 

materials was used for each treatment ^roup taught the skill that 

set was us'fed in conjunction ^ith. Thus materials remained con- 

stant, though ^^ching methods changed. 

Re 1 a t ion^ B^e 1 a t i o ns instructional materials consisted of: 

five stl^cks, ranging from sho;rtest (2") to longest (6"); seven um- 

brellas of increasing heights a^td widths; four metal wei^ghts (ranging 
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from. 100 to 500 grains); six idenp.cal baby food Dars, ci^ntaining in- 
creasing* amounts of potting soil; five measurirtg cups; two sets of 



wodden cylinder blocks (with 4 and 8 blocks per set) o£ increasing 

— . - - r~ — -—^-^^ — / " Y - — - — ^ — 

width and height; three cut-out paper apples and five stems* of 
increasing size; three bears ^ three sets o^ clothes, three bowls, 
/three spoons, three chairsr^and three beds, ^11 constructed on a 
scale from largest to smallest; seven cut--»out witches, sqven hatS/ 
seven broomS/ and seven cats, of increasing size; three sets of 
butterfly cards, with three 3" by 3" cards per set, in increasingly 
darker shades of blue, pink, and bla|tk, respectively; one set of 



five cards with dots in variovis colors, with the nxaniber of dots 
rauiging from 1 to 5. 



Hierarchical Classificaticrfi 

H^rarchical classification .instructional materials consisted 

of: one tape measure; two small paper cups containing two teaspoons 

of flour and two teaspoons of sugar, respectively; two yellow plastic 

bowls, two plates; and two cups; twelve wooden cube blocks, tl;iree 

red blocks, three yellow blocks, and three green blocks; four plas- 
ty 

tic capped film cannisters, two containing paper clips and two con- 
taining beans; six cards .with f, 2, or 3 dots in r^d, yellow, and 
blue; twenty (1" tall) plastic teddy bears, with five blue bears, 
five red bears, five green bears, aj(id five yellow- bears; twenj^ 
plastic mice (2" long) in the same colors as the bears; sets (in 
plastic lunch bags) of 12 miniature marshmallows, with four yellow, 
three pink, three green, amd two orange marshmallows per set; 
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sixteen (2-1/2" square) cards with pictures of four pets, five 
kinds of food, three things to wear, and four toys; sets of 13 
M&M candies with four black, three red, four yell ow, and two green 
M&M candies per set, , . * 

Inter-rater Reliability Measures 

Before the teaching procedures begati*^ scripts of each type of 
lesson were given to four raters fox eval\iat4on, to^ insure that 
genuine differences in the initial organization of lesson format 
and intended mode of presentation method existed (see Appendix B) • 
The raters were a preschool teacher, a University preschool super- 
vising-teacher, a gra^uate^student in Child Development, and a 
Professor in Child and Family Studies, none of whom was aware of 
the research design. They were instructed evaluate the lesson 
scripts* according to the following criteria: a) amoiint of teacher 
direction i _b) type of teacher statements, and c) overall similari- 
ties and differences between lessons. Raters completed a' rating 
sheet which used a 1^5 scale, ranging from: a) "no direction" to 
"entirely teacher directed," b) "no factual statements" to "all ; 
factual .statements," and c) "no difference" to "entirely different" 
(^^...Appendix B)./ ^ 

In order to obtain an estimate of reliabifity", the results *of . 
this evaluation were submitted to a Kuder-Richardson formula 20, 

* • 

which, yielded an r 'of .85. Also, during the study, one 25 minute 
session of each type of teaching procedure (AO) was tif^scrili^ed from 
a tape recording. These transcripts were given- to the same fdur 
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^^^^^r^te^rs for" evaluation. The? Kuder- Richardson' formula 20 yielded 
a reliability coefficient of .89f It can be assumed, therefore, 
that both the intention and practice, of both types of teaching^ 



\ 



procedure were sufficiently discriminated.^^ 

Teaching Proced\are 

Teaching sessions for all children were conducted in small 

groups of four or five children in rooms adjoining the preschool^ 

classroojns. The children in control groups were taught by their 
\ \ 

r^ajjlar teacher. Each treatment group received three related' in- 

V ' - ' 

structional sessions (i.e./ AO lessons) during a two week period,, 

begi^ili^ two weeks after pretesting ^as con5)leted. All instruc- 
tional *se^ions wereltape recorded for inter-rater reliability mea- 
sures. ^Transcripts ok each type of AO lesson are included in Ap- 
pendix B. A general description of each type of AO lesson is pre- 

\ 

sented here?^ 

The teaching 'format for the t^o treatment groups (i.e., exposi 
toi^ and guided self- discovery) differed in presentation method. 
For both expositor]^ and gij^jj^d^self-discovery organiser lessons, 
concepts J^d pj^i^ciples w^eiTe prlsent^d at a relatively high level 
•'of geijferality and abstractness. Straightforw^d statements were 
made iV EO l^ssjwis and questions used in the GSDO lessons. Before 
progressi^[ig to'^he J^^^ statement or,, questi^^ in kt^giv^n orjganizer 
sequence, E atterapted-^feo^^^evaluate the understanding of thV^super- 



^1 



ordinate concepts a;Lfeady presented. ' Thus, each session following 
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.tlie firs-tHSegan With\a review of, previous material. . This pro- 
'cedure was used'^irt^'arratten5)t to accentuate the meaningful rela- 
tionship of previously; learned material to that which was subse- 
qtientliCpres^^d. Foritiatiye. assessment, was, used to pace'the pro- 
gressiorrof--tii?^AO sequences. A san^le'bf the assessment measures 
is, found ^Jja-App^ndix::-B. * 

'^^' During tHe exp9sitory AO Ijessons, childrer^ ware presented 
hi^t'archicallr .^equencted-leafrnx^^ materials. The first lesson was 
introduced^b^^re^ferring the children to familiar objects in t^he 
.room and' identifying- their properties with ve^ general statements. 

* "* ' " . • * ^,<r ' » ^ 



This waT^ne- in -an attempt- to^ relate present learning to existing , 

>^ ' ^ ^ * -I '# 

subsumers anijnake.use of familiar concrete objects in, introducir^ ^ 

^ general idgas abaut 'properties or measxirement. --^ The teacher adopted 

"7' . a'siiory-teliing nixx^^e 1po e>ro5ess general ideas about the hier- 

• ' ' a ' ^- — ^^^■^""^ " " ■* r " 

-I ailchicai organization of- learning materi^s. 'For exaihple, the - 

^ children in classificat^on**groups^ were told that there wefe many 

V \ ^ ttiings or objects in the world and that thfese. things had prQpert:ie& ^ 
^ which could be^dentifie(LBi"sbme,.w Similaj^-ly, children in* re- L 
lajtions group's ^rvtexe^t^ia^^?^^^^ had properties^«wh*ich could*. ^ 
* be measuredJ^The children were then provided with waysVf measuring 



-7 ' / 



the- 



propejr 



ties of objectsj^g''.*^ n\easuring tape to identify or mea- 



sure the propexiy of len^h^ 'scales to identify or measiire the 



♦(5 w 



V 



^r2l^-proper'ty of weiglit*, food stufjs of varjyjog^ tastes, and sp ^n) and 

were told thaf^^^rtaiiT^^^^sha^ properties which can be identi-* 
fied oH-measured7 -[The-e^qpai^ory relati^ons 'AO lessons placed em- ^ ^ 




^ phasis on the' di-f ^ere.nt* aitpiints of somqmiasurabie property (e.g., 



• "differing heights, weights, color^, %tc. ) . ^ 

r, ' ' • * 

These objects J^^ere vised to d^einonstrate ^general concepts and 
» • . . ' if* ^ . 

•relationships-^resentfed by the teacher. ^At this time, children 
actively inanipul'^ited objects (i.e., classified or seriated) linger 
* the' .direction yof the teach'lf! ; At all times dxiring the expo^tory 
organizer a/ att.empt was made by the teacher where relevjint to re- 
^ late new concepts or exaii?>les to related concepts prexH.ously dis- 

* cussed '^ot- _iTitroduced by the children. In other words, the teacher 
attell^t/d to tc^j^^vantfage of *the relevant s^l^s^ which the 

. chiidrin appealed to have in c^gnitivfe- stimCture at the outs^ef of 
the training e3£eriehee or which they\cq\iired as instruction pro- 
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Organizer lessons for; the^'^ui^' self-discovery, groups consisted 
asking hierarchically s^uence# questions w^ich were intended to 
endiJurage Ss to/^scover/ca) properties of objects, and/(b) rela- 



tioiishi^s " b.e'tw4en an^ ainong objectsil^ Factual statements were 

\ • ; I ^ > ' ' /' '/'' / • / 

' ^avc^dfed hy eJ Q\i*st^ns were related to thfi/Same conotete materials 

" \ ' / ' •*/ ' * ' / ' • . ' ' ' 

a^ use'd wim ex^sitbry- groups, and in the^ saroe sequence.' The' 

guided^^^elf-dii^ elassif icition arganizers began with ques 

* tiohs'sudh afei "whaf can you" see in this rDoi4? What 

' \\/Jr ' ■ • / ' 7- ' / . , 

about the9«f\tnings? How cari yau find out^or know thes^ things? 



can 



/ 



CTan you see\ any things whiph' ar^ alike in some .way^ ""As in the, 
-exposifa/ry instructional seqiience, $ftteinpi:ed/to begin with 
questi^ons which (would have a/fn^':aningful relationship ,to concepts 



already the learner's cognitive, structure, aiid'\frhich» woiild be- 

7 ' ' ' ' / / ' ■ • 

come/itore Specific^ ks the sequence of materials ar^d qUestipns per- - 

ta/ning tcr thesje^martierials and Ideas t>rogr^ssed. By psking. ques- 
tions, E attempted to gauge the «peed at: which thej/earnin'g experi- 
^nqes should ^>rogress . The/same fortiiative assessments used for 

/ . / ' / ■ y 

thfe expository groups (se^lAppendix B) were also Used for the 

■ ' ■ ' - ■ I 7 . % , • - • 

guided self-discovery groups, /Both expository and guided self- 
discovery lessojis took 2^ minutes each. , 



y 



-Control Condition 



In the case o§ Control groups, lesson? were taught by regulacr 
teacher^ in two the^preschools from which the sample was 'drawn. 
These teachei^^ere xanaware of the c*jectives of the study reported 

here. The^ teachers were shown the inptrUcJj^onal materials used ^ 

J ^ ' % * 

wit^^h th^.experirtie^ital treatment g^^p^ and were asked, (l)**"Would . 

yoU^e sifch mat^ria,ls in your classroom?" ^and (2) "If so, how\ 

would they- be \jped with a small group of chi!d3cen during a 25 

minute session?^' The various responses obtained 'f^om 'teachers were 

coitpared. /It was fo/nd that respoi^es did not dif^fer' p^pja each 



other to 'any large' extent.' "A number of suggestions for the use of 
.materials wexe drawn up and provided to each te^h4r. The control 
group lessons consisted of the teacher sitting at a tabre or dfc 

the floor with the. materials displayed, and encouraging the. children 

• " *■ . * , ' ' 

to examine and play Va,th all the obj^ect^t^ Teachers asked questions 
such as ••Wl:«± do you call jthi's 1 • anci^ made statements sxich 
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as "See how many things 'you can do wit)i these . It was de- . 

terminer by qi^estionnaire that no |)articular sequence of statements 

or ques£ions were followed. The general? nature of these lessons 

seemed to approximate the description of intro'ductory type les- 

^sons.as described by Aus^el (e.g.^ 1968). ' Such lesson^ are not 

expected ta result in the Scune deg;ree of jn^aoingful lesirning and 

• * • ' * ^ * 

retention as AO lessons. ^ ^ * . 

Control, s.essions took' place- at the saxa^ time pf oay, and . 

lasted the .same length of time (i.e., 25'tainute"s) as expesimefttdl 



sessions. There welre e&l^^ four olc five Ss ifi^ach^ control group^ 
Major Hypotheses / ^ * - * . ^ 



The ijajor hypotheses in this study prjsdict the following results: 

1. P^rf ormartce by groups receiving- AO instruction will be{ 

^ ;sign;.f icantly better* tha^^at of, controls.. 

* '2. P^rfoEitiance on^classificaftion and Seriatj-ori tasks will 
* ' ^ -i J > ^ . 

^ / - , , -J? * • 

^ b^* ^proved fi'y'AG i^truction. * . ' ^ ' ' • 

3. Performance on ,felassif ication posyiests will be most af-^ 
. * • • ' ' 

fected by hierarchical clas^f ication AO instruction, and performance 

on seriation po^tt^st6 wili be most $iff acted by relations instnac 

tions . . . , . ' . \ 



\^ 4. Performah^e* of groupjS taught by expository organizers ^tKOs) 

wilJL be supeVior 'to th^t of groups taughrt: Idj^ guided self^-discovery . 

' ^tganizers (GSDOs)'. - ^ ^ , ' "N 

\ * 5. Relations perfprmarice will.be better facilitated' by' GSTO 
. V I V .1 • . \ 

a^nst^ation than will clas^i^fioatiori^p^rformance, . 
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6»(a)/' Instruction by EOC (hiera^rchical classificatiolfi) will 
transfer ^to. performance -on relation^ tasks. 

i. (b) Instruction by EOR (relations) will transfer to per^ 

s • 

formance oh classification tasks. 
/ " (The remaining hypotheses deal with transfer-tasjc^ejfpfmance J 
^ \ 7. The order ofc^^ej^fec t of^i^ struc^ by advance^^anifeer 
lessdns on .classifioationoand'Velatiqris transfer -tasp performance 
^will be^EO GSDO. V '*> 

' " " ^ ' • * J ^ / ' ^ \ 

OrSer of effect from instruction dn bottt cross>-classif ii^ 

**** V -^]> * k / ^ 

cation and spontaneous "classif Ration prob;^em-^lving perfonnance 
,( will>e EO-C > EOR > GSDO-R ='C. , . 

9. ^ order of ' effect f^cxn instruction^* both the cross-seriar. 
tibn and one-to-one. correspondence problem-s9'lving tasks will be ^ ? 
EO-R > GSDO >• R = EOC >.GSDOC = 6. ^ « 

10. ^rd^r^of effect from instruction on near-far transfer 
w|l>.be.EO >. GSDO. " • ^ " 

^"ll. Order of effect from instruction on far-far transfer 



will -be EO >,GSDO- 




•1 



1 ^ 
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IV . 
RESULT'S 



'V h^^ th,e £^:^ts of the* multivariate analySi-s of all treat- 
ments over all ^€asR^ wi^^ ^be reported; .Second, tTTS" results of a 
; .series of orTiVariAte, analyses comparing each^.'tl^tment gtoup s per- . 

formance on all^\osttest^ wiil/ba reported, /^^UoW^ 
' >of Sche^fe'and Tukey posthoc. c^otnpaarison analyses, ^Third, the re-" , ; 

suits of within and between 'treatment groi:© analyses will be pre- ^ - 

sented by task: Finally, 'the transfer task results^^will.be reported 

^ . • ' . ^' * . ' ^ \ ' ^ • 

in terms of the same series of analyses • ; Since jill Ss retained for 



\ 



this- experimenj^. from the original saiti^jle were, those who had failed 
ificafton ai>d seriatian pretests, 'all the analyse^ ^ 



both the class 



^-^^epo; 



— ' 3 -Reported here were carried *but on-^sttest and. transfer data^only 



7' ^ 



* bata from' tiieypostt;est -classification are prjesented in -J^able 5, 
, ^ and- d^ta for'posttest relations tasJ^s are presented in Table 6, 




Multivariate Analysis . ^ ^ 
* ^ - A multivfeir/,^t6 test for equaii^y.^ mean vectors. was first 
•• • Vv carried out'on the posttest data,, factors were treattaenV group ^"(5) 

V.-. , •■ .. . ' >" -4 . . •- 

This analysis yielded a significant .overall vaxiance , ^ 



x\ask (8), 



i^. ^ *' * p <35/ 123*'=' 2.4*6, p-.'< ,001. To determine oh which posttest the ^ 



'1 . 



9igni^ican|^ variance occurred, the foli<^ing univariate, analyses 



.v(ere carried oxits 
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MEAN 




ABLE 5. • : *- 

,S AND STANDARD DEVIATIONS ON CLASSIFICATION PQSTTESTS. \ • 




\ 



. lExp^rimentcQ. Group 



Classi f i ca^oh , Task * Score 

" ^ Range 



EO^ 



EO-C^ 



GSDO^ 



GS 



D0^6^'' 



1 ' 1. • 
L,tiple classification 

(asVi 1 A . . ■ t 

Multiple Classification 
Task 2 • . 

Class Incliision 
Task""! 



0,6(0.5) 



I- 



J" 



r2 




HPask '2 



0-2 
0-2' 



0.7(0.4)1 
p. 7 (0.6) 
0.4(0.7) 



1.2(0.6) 



0.3(0.5) 



1.3(0.7) / 0.5(0.5) 



1.6(0.7) 



1.4(0.5) 




0.4(0'.'5) 



.0(0.7.) 



0.3(0.5) 



0.5(0.5) 



0.8(0.7) 



p.6,{b.8) 



,0.8(0.7) • 0.6(0\7); 



' ^E-S : E35>ository-Relations (N=9) , «> 
bfi-C,^ . feqjository-^cidssif icatlon (N=9)^ . - 
^GSDO: Guided self-discovery- Relations (N=;9) 



^SDO-C: iiSulded *§elf-discoveiy"Classification 

/(N=9i) ^ ^ r * 

' I 
control i(I^=9) ' 

' r ' ' t 

standard deviations are given .in 'parentheses i 
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MEAN SCORES AND STANDARD DEVIATIONS ON! SERIATION POSTTE^T? 



Seriation TasH 



Sco;re 
Range 




Additive Seriation 
Tas^ 1 



aljSitr 



- \ 



Aqaitive Sanation 
Task 2 ' T 

1 : 1^ Correspondence 
Seriatiori - Task 1 

1:1 Correspondence 
Seriation - Task 2 



0-^2 
.0-2 
0-2 

0-2! 



*1.6(0.5) • 


1.3.(0.7) 




f 


'1.1(0^9) 


' l';2(0.8) 






> 21^0(0.0^^ 


1.5(0.^)' 






- 1.7(0.4) .■ • 





0-5 (0.-7) 



0.$(0.5)- 



Ol2{0.4)^ 



: ^xpositorj^Relati 



Relations (N=9), 



bsOC: / Expository-Classif iciation (N=9) 
'GSDO: : Guided self-discovery-Relation^{lS=§) 



°GSD0-Cr Giii^ed s^lf-disc^XreryjClassification 

^c • : Cintrbl \ \ ^ 

♦ ' 1 ! ♦ 

^temdarjd /deviations 1 are giv^n in parentheses , 
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Univariate Analyses 
« A univariate. analysis of data from the four classification 

• and foixr relations posttests indicated significant differences in 
performance between" groups on all four classification tasks and 
two relations tasks (i.e., both one-to-one correspondence seriation 
tasks). Results are tabulated in Table ?• The significant diffe^ 
ences found wer6 as. follows: • * j-- 

Multiple Classification / task 1, F (4, 40).= 4.69, p < .005, and^ 

^task 2, F (4, 40) = 4.37, p <.^.'01; 
Class Inclusion y tas3c/l, F (4, 40).= 3*76/ p < .01, anVS^ask 2*, 
(4^40) = J.64, p < .X)Sh , - 

' OhQ-to-One Correspondence Seriation , fca^k 1,^ (4, 40) = 6.91, 
-p < .001, and task- 2, F (4., 40).= 7.^8, p < .001. 

To assejss which group (p) thes^ significant differences favored, two 
posthoc^ analy'ses were ppgrfoxmed, the, results of whi-ch are now de;- 




Analyses. 

pbsthoc- analyses ^exe parried out for the postte3t data^ 



<4pr which ^irtalyses had' i^idi-ea tied s'ignijficant variance* First, a 
.series %)f Scheffe posthoc comparisons (Sch^effei 1953) bf posttest * 
scoter, xevealed that the perfomcujce of the EO~C group was signif i- 
, * caivfclV bette!?: than that of the GSDO-*'R, J3SDOC, and Gontrol groups 
on poth ^spKontaneous classificatipn tasks, and on class 'in- ^ ' 
clxis^^on, ,task 1. Since neither additive seria- 



TABLE 7 

UNIVARIATE F VALUES FOR POSTTEST VARIATION (S) 



Posttest 



idjan/ Siquare ' Univariate F 



df 



error term ^ 



P value 
less than 



Multiple Classification 
rasH 1 

Multiple Clcissification 
Task* 2 

Class Inclusion 
Task 1 

^ ^ ^ • \ ' 

Class inclusion \ 
Task 2 ^ / * 

Additive Seriatax>n 
Task 1 * / • 



Additive Seriation 
Task^ 2 ^ 

1:1* Correspondence 
Seriation - Task ]. 

1:1 Correspondence 
Seriation - -Task 2 



1.3556 
1.3111 • 
1.9444 

0 

1.2778 
1.225d 
0.7556 
2.6889 ^ 
2.9111 
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4.6923 



4.3704 



3.7634 



2.6437 



2.0179 



1.1724 



6.9143, 



•7.2778 



■92 



K 

4, 40 
4, 40 
4, 40 
4-/ 40 
4, 40 
4, 40 
4, 40 
4, 4 0 



>888 



A 3000 



,5166 



.6222 



.005 



.01 



.01 



•-05 ; 



ns 



> ^ .6444 



ns • 



.3888 



001 



.40iO. 



,001 



tion posttest had shown significant variation, no Scheffe comparisons 
, were performed on 'these tasks. Further Scheffe ^cpitparisons showed 

that posttest performance of the EO/R group was significantly Jpetter 
' than the , control and the coinbinatio*| of all the other experimented 

groups on one-to-one correspondence, task 2^ and approached signifi-* 

cance on task 1. On one-to-one correspondence task 2 the combined 

I 

EO/R and EO/C groups significantly outperformed the Control group. 
Results of this analysis are provided in Table 8. 

The second posthoc analysis performed on the posttest data was 
the Tukey T^te'st of Gaps Between Means (c.f., Guilford, 1965). A 
comparison of cell means between coiribined "EI groups and combined 

- : ' ^ 

^^GSDO groups revealed a igignificantly higheir level of performance 
in favor of the' combined EO groups (p < .01) . * ' ^, 

Tukey *T-tests were performed o'n all the £ndi,vi:dual gosttests 
for the various experimental grci^s. Thi^ data showecjithat (l)*the 
EOI^R group significantly outperformed jthe control group on one- to- 

,/ 

one correspondence seriation, task 1 (p ,< .01) and task 2 (p < .pi) 
' and (2). the EO/C group did significantly better 'than the" GSDO/R 
group on class inclusion, task 1 (p < .05), and appioached signif.i- 
carice on task 2. Further differences, which approached significance 
include EO/C over controls on class inclusion, ta$k 1, EO/C over 
' EO/R emd GSDO/C over GSDO/R on cla$s inclusion, tfask 2. Other dif- 
ferences which approached significance were EO/R over C (controls) 
on additive seriation, task 1, an^ EO/C over C on spontsm^ous dlassi- 
fication, tasks 1 smd 2. 



TABLE 8 

f 

t 

SCHEFFE POSTHOC COMPARISON RESULTS 



Groups Compared \ ^ 



F Value MS Error Term 



P Value 
Less Than i"^ 



E-C V GSDO-S, 
E-C V C 


GSD(/c, C 


4.37 
tt 


E-C V'^GSD-S, , 
E-C V C 


GSEHC, 


C 


3.83 
ft 


E-C V GSDO-S 
E-C V GSDO-S, 


. GSD-G 




2.61 

ft 


E-C V GSDQ-'C" 






2.6^ 


E-5V '_E-C V C 









0-2889 ' 
tt 

0.300 
, tt 

.5166 .\ 

It 



.4833-^- 
. 3888 



"■mm'- 



ns 
.05 

" tt 



E-S,^'E-C V' GSDO-S, GSDO-C, C . 
E-S 'v C 



E-S V C ^ , 

E-S V E-C, bsDO-si GSDO-C . 
E-S, E*-C, GSDO-S, GSDO-C V C 
ET-g^v GSDO-S, ^GSDO-C 
E-S V E-C - • 



• 40 * 

tt ' 
tt 
tt 
ti 



.001 
.001 



0 
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^ ' ^ A- . ..... 

' ^ >^ Within Tr.eatitient group IVnaXyses 

} V ' ^ , * * 

s V within ^eatment' qycpj^C.analyses' of variance for con^arison of 

^ skill taught yielded the following results with 'respect to each 

iMy^^ ^l^^ous^'Mid^i^^ Classification - Difference ii^ performance 
between ^BO-R and'Git)0-C was not significant for either task 1 ^ 
\'^\t task 2, whiie the difference between perfontance by^EOV^ compared - 

' ' ' f \ ^ ' 

to EO-C approached significance (favoring the EO-C. g^Joupl/^^pn both 
tasks/ F (1, ^6) 3.85, n.s- - j^^^ 

Class Inclusion - Nonsignificant differences were fdlmd between 
GSCO/R and GSDO/C on either^ task/.l or task 2- On task; I'^^EOR yer- 




^,](^sus ipO-C yielded a significant difference, favoring EOC, F (1, 16) = 
7^58^ p < .05, and on^^Sk 2 >another significant difference between 



.JEO-C and EOR was fDund>-F (1, 16) = 10.55, p <.,01. y 
^ ^ Additive Seriation ^^^.NO significant differences were found be- 



f ican 

.»,;,6Heen:t1ie perforinMjr>ce of any of th^ treatment groips on" either task \ 

One- to-One^ Correspondence gerlatioiy -^ Differences in performance' 

- - 



- 5 



Between Treatment Groups Analysel^ 

A series of F tests were compl 
tween group comparisons.. These re^ 
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eted <^n the posttest daba for be- 
ulti^ are reported i^jfr.fable-/^^^^ 



♦ 



between GSDO-R and.^JSDOrC were not ^significant on.lither task^l^or 2.- , 
EO-R con^ared to «0-C appz»ached signif icsuice on Task 1, F •(lif.K) = ''^ 
3.3&, n.s., and yielded a -^'gnificant difference on Task 2, F (1, 16) = 
"12-45, p <'^.01. . ' • .' , . . 



TABLE 9 

ANALYSIS OF VARIANCE RESULTS 



- POSTTEST SCORES 



Posttest (s) 



Treatment Groups 



df 



Total of all 
posttests 



'Total of all^ 
cl ass i f i cation 
posttests 

Ifotal of 'all 
seriap,on 
posjbtests 



E?C^ V C^ 
E^^ V C 
GSD-S^ V C 
GSgr.C® V C 
GSD-C V E=C 
GSD-S E-S. - 
E-C> E-S^' 
GSEHS V GSE>-C 



E-C V GSD-C 



E-S V GSD-S 



1, 16 
1, 16 
1, 16 
1, 16 

1, ,1^ 
1, 16 
1, 16 

{Tie 

1, 16 



1, 16 



18.5 
15.6 
5.00 
2.99 
5^70 
,1.57 
1.4*6 
0.13 



12.23 



3.65 



P Value 



.005 

.01 '6. 

.05 

ns 
.05 
ns , 

ns : 
ns 



.001 



Favoring 




ns 



E-C 
E-S 
GSD-S 

E-C 



E-C 



^-C 



CE-S 



Expositoiy-Cl^sification (N==9) 
Control (N=9) ^ 
Jgxpositoxy-Seriation (N=9) 



mded self-discovery-Seriation^(N=9) 
"Guided s e If -di s CO ve ry- CI as s i f icat ion 
■Indicates in favor of that treatment group-. 



(N=9 
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ht^ J Pi?^t# treatioent groups c?pmbining skill are^s tau?^t wer^a x:oo4)ared, * 

^iH^Lwil^^. . ? - <>P^ overall ppsttest totals. Expository taught groups md signifi-t , , /: ^7^' 

f^^f^,^;.. / . r cantlx better ^tJiah Jx>th controls and GSDO taught groups on jpost-^^ < 



^ - test, totals, (p < .01). Nextr individual groups were compared on • <^ .^v.^ 



total posttest score performance, ChildrerPin the EO-C groi^ Bid, \ ^.^.'^J-^l^^-:^^ 



X 



significantly better -than, controls, F (1, 16) « 18. 5^ p < ^005/,. 

and EO-R Ss al;sO outperformed t^ntrols, F (1, 16) ;«.15.^, p < •01, ., 

as did GSDO-R Ss on to^al posttest scores / F (i, 16) « 5.0, p < .05. 

Results of F tests on total ^sttest* scotes for EO-R compared: to 

^DO-R- indicated no significant difference in perfprmeface* ^Chis^jSLS 

also'ttie case for GSDO-€ versus control. ^ . , ^ ; . ' 

Further f tests were performed for ppsttes^ 



?sttes'fe.s,cores:^;j^^^ l:^:',^* ^fi^^ 




pp^ttest scores (l-.e. , all spontaneous classificatioxv^anC elites. i,rir . 




groups (over all addi±iye and oner-tp--bne cprresp^ I 
tasks) allowed no signf f icant, ferenc^e^^^ ^ 



ht--.,, rf^. of these two groiipsi • though a trend oh these atasks^faWred i^e.EOrfc " ' 



lc^^i;>,:i ; . Tr£m8£ef Task Data (and Posth'dc Analyses), 



:asks. favored the^EprR - . , - -.^ 



Data: frdm the transfer tasks are.presjsnted in^ ':i/^>l:^^S 



'M"^., . sey:en transfei^ taScs given, only th§ fir^rt (i.e.,, crossrSlaissific^^^ 



3'k 3 inatrix) showed significant Vciriance on the multiviriate analysis 
^/ .4^' (40 40) a 2.59, p < .OS]. .Scheffe posthoc analyses jSn -iiiis task . Cf 



<ii;- •' ' ■ ; 'Q7 



TAffCE 10 



■MEAN SCORES OH ' TRANSFER^ O^KS 



Experimental Grotg> 



Transfer- 



Score 
Range 



GSDO° 



,GSDO-<^ 



C»^ssrClassific^ 

3Kx 3 matrix*' ' " * 

je^oss-Seriation 
fSJx .3 matjfix- 



0?2 



^1.2(6.6) 



i.4(o.7l . . o^eio.^^ q.8(o.6y 



iO-2 :ii\o(o.8) 



|2X)blem ^Solving: f4>-2 
Spontaneous Qlassifipa- 



;Jl.3t0.7) # 



Problem Solving: 0-2 
)^e-to^pne Correspondence 
Se^iatioh * ' v 

^Gpns^ervation of Area: . 0-2 
ff d^€ity^ - ' - • 

/Conservation of Aree^s 0-2 
pjui valence ' 

ttonservation of .NunbexLi_/*0-2 



si.- 4(0.^) 
p.4(t).9.) 



0.8 (Q.7) 
1.3(0.7) 

1.3(0.5) 



0.5(0.5).; -'O.'4(0.7) , 
0.6(i;<i) • ' «I.*4(0.8) ' 



1,1(0.9) 



6. 6 (p. 81 



1.1 (l-.O) ^ ;; p,8"(i.p)r ;* . q.'4 tp'.S) 



o.elo.i) 



(Xt5{0..f:y 



o.eci.o/ 



b.2,{p.:6f 



0.8(1.0) ":' ,o,tt(o.6) .p.2(p.6) , :o,2x^f$ 



0.6(1.0.) ' 0.8(1.0);^' / ty^ ; ^ ^ 0^ j(d^ 



^1 significant, variance < .X)5) 
I^EO-R: Expository-Relations (N=9) 
%0-C: ^3^sitory-ciassification (N^9) 




^SDOrC 



Standard deviation scores are aiyen in parentheses 



f ^' . .J showe&^^ tended achieve a^^j^rior j>err- _ 



, Jfarroancie.comg^ed to all othdfgroi^js.^ 'Shis differenceapprokched • 



♦jiignificance. f .On transfer task ,2 (cros^-seriation 3^x Siooatrix) the 
.E^R group ^^^iipeifipr; perfoipnance ovefr GSpo-C,^ GSDO-R^ an^C apt 



proached significance. On the third transfer task (classifiaatidn ^ 
prol^em-so Jving) ^ the trend toward .superior perfbinnance favored* \ 



/ 



both ejcposixory taught groups ,and the. GSDO-C grov^. . On tra5isfer 
task 4. (seriation pr(^l«in-solvi'ngO r there was a sixnilcu: trend;,; 
^ fayoring both es^sitory taught grot:^s and'(?SD^R gr6i3ps dyer GSDO-C * . r -.-^;] 
and C gro\?)s. 
:!Ihe final 






"^^^ho^ed the least variation, of all the 



three transf^er^, tasks deal^r^wififiHCOilsepa ' 
. i .i ^^^ transfer tcislcs^* Tasks, S-.a^ " •i];. r-^?r 

tes^ted conservation of-carea (^dentity-and ^gv"^ 

,no significant differences between identity qphseryation ^ahd BjjuJtyai^^ 
lence conservation n^ean scores, although iwie EQ-p.^gcotp dajd^^^ightt 
betjter than the other groiips on conservation of .arjeai^K 

On. the final- transfer taisk <conserva€ion oi ninnberi: ^ ^aiak 7 dif^> ^^.^^ r.:>^^^^'^f 



ferences between g;coips approached signj.fit;ance« 



, . ^ , It is qiiite clear that very little pbsitdve:. neafeif a^ {e^ffi^ \ 

1^ • ^ Jt^^i^archical classification to cfQss-cleissifiC||tio]^) or faS^f Ar / .v^^...L^.*.;_. ^. ^ />-/f< 

. . Je.-g. ; .hieafarc^iical classification or rellatdp^ * >^ a^-. 



. transfer occvurred^ It is interesting to observe, ^hoWever,^Tt^iat cerr ^ 
* i .^taih inportant tremsfer- trends did opcur. The stron^fe^t tx|n^ 
^ .*/beween:|Like. skill areas or what appear to be closely. r6li|ed^^^^ : 



' ^ I H, areas (i.%. # classification arfd seriation) .> / V 



'1 ' JU . 



> f ? *■ 'J , 



» -r- 



DISCUSSION> 



The results* will be -discussed in tfemis of the'iiajfi 



ses stated in Qiap'ter !!• This will be. f oirpyed l>y, a 

^ • * * ' > 
of theoretical questions reiised by the present, study, 

applications of the f indincfs,, and recqmmendaidons; 

search. ' 

The' first hypolbhesis^ which predicted ^l^C -fee .ov^ral^i^ 
test performance of the AO groups would b6^iaxdfic5ui€l^ betjte 
than that of the contxJols, was generaji 
EO^C, .EORf -and GSDO-R groips si 




supported byv^# resuli6s>\ 
Ivlj^u tper formed t he cQn- ; 




trols on overall posttest scor|^/fse^F±g. 2).. 

The second hypothesis, midi^/statGldi that perfbnaahce on cl^ssir* 
fication and seriation postftes^ts would be iiaproved by AO iiistrucjtion,,; 
was *suppoFted. Both a^^r^t^s significantly outperf6rine4 ""t^e con- ^ 
trols in the skill /{^a'ti^ (i.e., classification or relatipns) 
Hypothesis />]^re<Jlcted''^that the iost signifiNc[iant imprpyement 

^ ■// / ' ^■•/ ■ ' . ' - 

on posttest scores /would be in ther skill area taught, as cbmp^ed to 
the postte 



» V 



es on tests assessing the skill liot taught ^ This ' 
prec^LctiGfo^wa/ supported by the classification posttest data."^It 



was a] 
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rtiall:^ supported by the relations posttei^ts, ^n v^hich , 
a consistent -trend favoring the EO-R grqup bn all rela\doi)s 
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^sttests 



performanc 
groups was 



Within th€ 



v., 



see Fig. 1) • 



The fourth hypothesis, which predicted significantly bettqr 



911 po3ttest tasks by EO groups as coinpared to GSDO 
supported in terjns of overall ^osttest performance, in 



which EO ^toups significantly outperformed GSDd groups (see Pig./ 2). 

tasks measuring skiXj. area, taught, the r6^ults indicated 



that the i:0-C group significantly qutper formed the GSDCHC group on 
clas^ificition* ppsttests, A trend favpred the EO-R grovp ov^r.^the 
GSDO-R group on relations posttests, vjith the exception Of additive 
seriation, Task 2. The fact that significemt differences were fbund 
between EO-C and GSDO-C and not for EO-R and GSDO-R ig consistent 
with. hypothesis 5, which predicted that relations performance wouid 
be more sensitive to GSDO training 4Jian classification* Bias/ the ; 
difference" between EO-R and GSDO-R scores was not expected to b«r 
as great as that between EO-C and GSDO-C scores. .Ih tejcms of order 
of skill emergence^, this result lends stcpport to the relations 
classi>fioation order of skill emergence. . ' . * 

Hypothesis 6(a),' which predicted that EO-C training would- re- 
sult in nonsp^ific transfer to relation^S,^ was supported (see 
Fig. 3). Th^ results inSicated no signifiqant differences batween 
EO-C and EO-R groups' performance on relations j^sttests. Ihis^ 
finding lends further support to ^the view that (a) classific^|:ion 
ds a later emerging skill than relations, ar£d (b) that relations 
skills are subsumed'^ und^r hie^archicai^lpissifiQation skills. 
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Hypothesis 6(b) fxirther predicted that EO. instruction ill rela- 
'tions would result in npn-specififc transfer to classification post- 
t6sts. This prediction was not supported by the results > 
which showed significantly better performauice on classification^ 
tasks by the EO-C group than the EO-R group (see Pig. 3). Ttius, re- 
lations training appeared to have a more linear function." Hhat is^ 
relations training led to near-far transfer'to other,* mote ^difficult 
or later emerging relations tasks, but led to no significant far-far 
tremsfer to classification tasks. This can be contra^^ed to the ' ' 
more hierarchical nature of classification 'training/ which appeared 
to subsume relations in the present study. In terms of :tbe discus- ' 
sion on the efficiency of instructicMi raferred to previously /^it 



would 'appear that teaching high-order hierdrchical cleissifi cation 
rules, using an expositor^ approach, leads to the greatest transfer- 
of training', including fsocfar tramsfer to reflations tasks. 

s 

4 

The remaining hypoJJieses dealt with transfer task perfonnance\ 
Hypothesis 7, which predicted that EO groups woxild o\itperfon!f GSDO 
groups on classification and relations , transfer tasks. Was supported 
by the results. It can be observed from the data in T|(ble 10 that 
there is a consistent trend for the EO groups to out$)erforin ,the GSDO 
and control groups on all c 1 as si fi cation (^d relations tremsfer tasks 
(see Fig. 4) . ' 

Hypotheses 8 and 9 a're concerned with orderp of effect on 'trans- 

J 



fer tasks. Since the only transfer tai^ to have' a significant be- 
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^ Groups 
(see Hypothesis 6) 



Pigtire 3, Ccpparison of 4ionspeci£ic trems^fer for EO-C v^rsxis EOR groups. 
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tween group difference was the crosjs class^ification task, this will 
t>e disdussed first, ^ In discussing the remaining trans fei? hypotheses, 
trends evidenced in j±ie data in Talkie 10 will be referred, to. 

The order of effect predicted in hypothesis 8 for cross classi-. 

fication was EO-C > GSDO-C > EO-R > GSDOR = C, and the actual • order 

1 

of effect was EO-C >IE0"R > GSDO-C > GSDO-R « C (see Fig; 4) / This 
clearly demonstrates the superior performance of ^th EO groups 
over the GSDO and coi^trol groups. - As predicted, the GSDR-R and con- 
trol* groxip performed at the same level , with identical mean scores 

A I 

on the cross classification task, fact that the GSDO-C group 

did no^t outperform the, EO^R group can be viewed ^s further evi^deAce 
of the relative difficulty*^ classification skills, (or their later 

emergence) and the superior efficiency of the EO presentation method* 

i ^ ' ^ ... 
Itie same order of effect listed first above wM' predicted by hypothe- 

« * • i 
sis 8 for the spontai^eous classification probletn solving task* The / 

actual order of effect was EO-C = EO-R = GSDO-C > GSDO-R « C (see 
Tig. 4). Though non| of these differervo^ reached significance, 
there was a strong trend favoring both EO groups and the^ GSDO-C 
group over GSDO-R and control groups* Again, the superiority of 
expository presentation was evidenced by 'the fact that there\was no Jj 
difference ""in mean scores ofi this task between the two expository 
groups and the GSDO-C grouj). 

The way in whicl^ exposit:ory training on relations shoyld trans- 
fer-to solving a problem requirirxg classification's not readily 
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apparent. If, as some of the previously reviewed literature sug- 
gests, classification skills emerge subsequent to relations skills r 
it is possible that EO training of relations might tremsfer in a 
linear fashion to spontaneous^ classification, generally con^fidefred 
among the first types of classification to emerge. It would als6 

appear that an expository presentation method enhemces such traixs- 

^ •If •\ ^ 

fer to a greater degree than a GSd6 method, as evidenced by thfe - 

fact that the GSDOR group did ho better than the controls. * 

The fact that such nonspecific transfer from relations train- 
, ing to spontaneous classification occurted only for the Spontaneous 
classification problem, and not oh the classificati^ i>osttestsjmay 
be a function of a difference in task demands between posttests and 
the transfer problem. The transfer problem' Wcis, for-eKanqple, 'scpxred 
on only two responses, that is, making the appropriate grot^ngs and 
answering a question regarding the number of gro^s made. In con- 
trast, both spontaneous classification posttests had •the possibility 
of three exhaustive sorts an^ required the labeling of groups in 
some way^ with a possibility of* 19 responses. The class inclusion 
posttests also involved more possible responses than the problem^ 
seeing task. This, combined with the finding that class inclusion 
tasks are moire dif ficulJjiPtiian spontaneous classification (e.g., 
Hooper-et., 1974; Kofsky, 1966,) might he^ve had an effect pirthe fur- 
ther difference noted between the posttests, and transfer problem. 
The class inclusion tests also require^ an' appropriate reason or 
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demonstration of sub- and superordinate relationships • The spon- 
taneous classification problem did not require ^uch an understanding, 
but merely required the child to make sub-groupings §mong animals 
and state a number of "cages" ^sed on the number groups made* 

Hypothesis 9 predicted that the order of effect on both the 
* \ , * , « 

cross seriatibh and one-to-one correspondence^ seriation problem ^ 

would be EO-R > GSDO-R « EOC > GSDO-C = C Ip^sed.on the argument re- 
garding the efficiency of EO instruction and th^ hypotheiiized sxab- 
sumption of relations by classification, Observatioh of data in 
Table 10 will indicate that although there was not a ^significant 
difference between group performance, the order of effect for the . 
cross seriation task was EO-R > EO-C >i GSDO-R > GSDO-C = C (see 
•Fig, 5) • The efficiency of the EO pr^entation style conpared to 



both the GSDQ and control formats was again demonstrated, with a 
strong trend favoring both EO groins • The fact that the EO-C group 
pv^tperformed the GSDO-R group on crqss seriition adds further evi- 
dence to the'' order of emergenc^^"^^ issue discussed above, 
and gives some indication of the degree to which, hierarchical classi- 
fication facilitates cross seriation performance. 

The order of effect for th^ one-to-one correspondence seriktion 
problem was EO-R = EO-C > G^6o-R > GSDO-C « C (see Fig. 5) Once 
again, the effectiveness of the EO method yas' demonstrated, with 



EO-C, EO-R,_ and GSDO-R groups performing at a* higher level than ^ 
GSDO-C or C groupsT^s stated in hypothesis 11, such far-far trAns- 
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fer to the relations trauisfer tasks was expected for the EO-C 
group. The fact that the trends of the transfer data consistently 
favor the EO. groups , especially the EO-C group, indicates that learn- 
ing following EO lessonVwas mdre durable .and showed the greatest 
degree of generalization or transfer. By definition , more meaning- 

7 

ful learngLng had occurred following the EO sequences than in the 
.other groups. Ihougli-'no delayed po^ttests were given, the fact that 

* 4 

EOS groups retained concept? taught for up to five weeks after' 
AOs took plad%, and transferred these concepts to matrix and problem- 
solving tasks five to six weeks after treatment, indicates that re- 
tention was also greatest foj? those children in EO groups. 

Hypothesis 10 predicted that the greatest amount of near-feir 
trcinsfer from skill taught to related transfer tasks would be shown 
by EO groups. This prediction was supported by the consistent 
trend, previously discussed, for EO gfoups to outperform. GSDO and 
controls both in transfer tasks assessing the skill area taught. 
Comparing the performance of EO-R and EO-C^^ojips on -the trai&f er 
tasks (as indicated by data in Table 10) , it- is cle^r that tra(is- 
' fer was greatest in thk area, of instruction, i«e«, the relations 
grou£>«did somewhat bettet* on relations transfer tasks and the classi- 
fication group did better on claissification transfer tasks* ^The 
lack of both near-far and far-far transfer* for all GSDO garoups again 
indicates the superiority of the EO presentation style. 

The eleventh, and final hypothesis, which predicted that far- 

• ' ' ' V 

far transfer to conservation of area or number would occur for all 

■ ■ . ^ 

lU 



groups, was i/ot supported. All groups faile<5*both the conservation of 

area and corfeervation of number test^,-with no significant differ- 

/ ' 

ences or trends bet^^e^n grpiJ^s. The EOC group did Slightly better 
them the otier grbups on .combined conservation tasks, with the 
greatest difference on conservation of are a- identity, which ^s gen- 
erally considered less difficult than equivalence conservation (see ^ 
Fig. 6)* Tne EO-C group had a mean score of 1*1 on this tcisk, 
passing Lev^ Differences between the treatment groups were 

smallest f or\ the conservation of ri\amber tasks, wi^th all groups 

• \ ■ ■ ■ ■ • ~ 

fell ling. ^ » 

\ 

The evidence of a lack of *far-far transfer to conservation sup- 
ports the asynchronous skill development argument, which nins count- 
er to the Genevan structures-of-the-whole hypothesis'. According to ^ 
the Genevan view, it would be predicted l^at far-far transfer to 
conservation tasks should occur following^ successful training^of 
another concrete operation, such 'as classification 6r relations. 
The fact that far- far transfer from EO-C to, conservation was not' 
generally foitind, while some trcUisfer to various relations tasks 
did occur indicates the need for further clarification of this con^ 
cept. ' • ^ 

According to Brainerd's (1975) definition, "far-far transfer 
wopJLd consist of in5)rovement in concrete operational skills which 
do not involve the (trained) i>rinciple." This definition does not 
differentiate between far-far tran^^r to a^ skill (e.g., relations). 
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thought to eiae,rge prior to the skill^'taught (e.g,, classification}, 
from a later emerging skill (e,g,, conservation) • , Relations tasks, 
in the pjresent ca^e, were more easily facilitated after training on^' 
classification, which, from the asynchronoiis point , of view, would / 
emerge later and subsme relations. Though such transfer seems 
quite different from transfer to conservation, both fall under the 
same category label of "far-far" transfer- in Brainerd's model • 

It would appear that at least two types of far-far tranafe^ir- 
are entailed in the structures-ofrtht-whole hypothesis • These 
should be* considered And codqpared in futvire studies. . v 

To siammarize the main conclusiojis' of this study, the \ise of an 
advance organizer sequence was successful in facilitating the con- 
Crete operational skills of relations and hierarchical classifica-- 
tion. The most efficient presentation method was found to be exposi- 
tory, as compared to guided sejf-discovery. ..The durability and re- 
tentioii of the learning of E|0 groups was evidenced by their consis- 
tently outperforming the other treatment groups onf pbstte^ts Eind 
transfer tasks relating to the skill taught. Some nonspecific trans- 
fer was noted for the EO-HC group, and this was viewed in terms of 
the later emergence and subsumptive^ characteristics of classifica- 

. 4 

tion, a& compared to the assumed earlier emergence of relations. 
The greater relative difticuLty of classificatory tasks was evidenced 
by the 'significant difference in presentation style results on . 
classification tasks (favoring EO) , while the difference on rela- 
tions 'tasks only approached signific&nc^^ 
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The above results are viewed as lending support to the asyn- 
chronoiis ^iQodel x)f concrete operational sk4.ll developnjent, with the 
r^eed for a better helJLneation of the types of far-far trans;£er sug- 
gested. * ^ ^ o 

The use of a small group instructional method^ employi^ng an 
expository teaching approach and using a stofy-like fomiat'to con- 
vey high-order ideas, accompanied by concrete exemplars, wei^ found 
to be successful in facilitating meaningful learning of both rela- 
tions and classification, as evidenced by the posttest resiilts. Such 
a method could be easily applied in typical p^eschools, This^.^ijfeacl\- . 
ing approach might pi^ove to be a far more powerful vehicle fof mean- 
ingful ^learning of both content and process concepts if It Wjere tc^ 
/be continued for the, duration of the "school year" as compaired to^ 
the limited duration jDf teaching in this study. " ^ 

To enlarge on the applicability .of einploying hierarchically or-^ 
gemized expository AO sequences in the early childhood classroom^ 
a brief discussion of the' Ausubelian Program at the University of 
•Wisconsin Child Study Center will conol^ude this section. Uiis pro- 

gram has utilized an AO smi^Il group format fpr ovfer two years ^ in . 

' ^ '* ■ 

teaching both content and process concepts to children aged 2.5 
through 6 years* Subject matter , taught hks included concrete opera- 
tional skills, ipathematids, scienc^e, art, social studies,, loxisic, 
lemguage and 'pre-reading, and skill, siabject matter, and socio- 
erootional problem splving. Teaching of these , areas has taken place 
one-to-one and in a \arg'e group, in addition .to. the usual small 
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group (four or five child^n) format. A battery of tests i (see 

Lawton et al.,, in preparatian) showed significant gains in perfcp=-_ 

mance following such AO instruction,' as compared to av control group, 

gild outperformed a Piagetian self-discovety group on the more d^ffi- 

cult concrete operational tasks (e.g. conservation, 

^ ' * . . 

The success of this project and other potenti^tl applications 

of Ausxabel's theory to early childhood education depend largely on 
the amount and quality .of pre-planning and content analysis of any 
area which will be presented. In order to teach concepts which are 
hierarchically related in a meaningful way, the establishment of 
such a hierarchy .is critical. In order toT>rovide the learner with 
the broadest frame of reference in which to fit new ideas, /the 
most general and inclusive ideas shoul4 be preselited first, and 
should progress into more detailed or Specific information at what- 
ever pace the learner (s) require. This is also a crucial point, 
since the major purpose of providing an organizer is to meaning- 
fully relate new concepts to existing^ideas. 
' ^ • The role of concrete props, interesting materials, and a 
variety of related activities are also essentialL tp teaching young 
children such subject matter as described above. This requires 
making materials appropriate to bo^ the age of the learner and the 
subject matter presented. Such materials are rarely available, 
making* the construction of materials another aspect of the AO ap- 
proach. In other words, rather than finding existing materials 
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con^idere^ interesting and then planning a lesion ba^ed on these 
materials, the Ad c'dncepts are generated fir^t, and* fche appropriate 
materials then gathered or made/ Such materials -are used both to 
^provide' concr:ete exemplars of concepts presented in the At), and to 
provide many materials to which children cem apply or generalize 
concepts presented in AOs. Related activities (RAs) perform ''per- 
haps the roost valuable rol^in assessing children's undferstandirig 
of AO corjoepts. providing practice' and^ transfer situations, And 
making the concepts more interesting or entertaining for the learn- 
ers (e.g., use of games, treasure hunts, art projects, problem- 
solving situations in|^a story format, etc.). ^' ' 
Related activities also givi the teacher an opportunity to' 
work with, the children one-to-one," and conaentrate on individual 
needs. RAs, are presentedvin a structured choice^^ormat. That* is, 
followjycig the AO lesson, the related activities are dOTionstrated ^ 
or 'described, and the children can choose one pt more activity. 
After conmletion of RAs related to the AO just presented, children 
often move to RAs related to, AOs in other subject-matter areas, 
which they have had earlier in the day or week. This provides 
further reinforcement and opportunity for transfer of AO concepts. 

I To conclude, tjhe nesults of the present study/ combined with 
the results of the lAusubelian Prt>gram and other' recent apjSli^ca^ 
tions of AO instruction, indicate that such hierarchicaXly^ organized 
and direct presentation method is bo^i a viable and an effective 
• mean? of teaching young- children. 
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SPONTANEOUS CLASSIFICATION - Tasks 1 & 2 



Materia Is : 1 . . ^ 

2. ^ Z 

Procedure: E names individual items for S, then says, I WOULD LIKE ' 
YOU TO PUT THESE 'things INTO GROUPS. WHEN YOU HAVE PUT 
THEM INTO GROUPS I AM GOING TO ASK YOU TO NAME EACH 
GROUP AND TELL ME WHY YOU PUT THINGS INTO. EACH GROUP. 

1. CAN YOU PUT THESE ( " ) INTO GROUPS? 

«• 

WHAT NAME (or, WHAT ARE YOU GOING TO CALL) ARE YOU GOING TO GIVE 
TO THESE GROUPS? 

Names: 1. ^ , 

2. ' : . ' 

3. 



E then asks, WHY^DID YOU PLACE THESE - _^ INTO 

THESE GROUPS? 



Reason (s) : 



Items not used in Istt^sort: 



Items misplaced in 1st s6rt: 



Then £ says: (mixing materials back together) 

c 

2 . CAN YOU PUT THEM INTO GROUPS A DIFFERENT WAY?. 
WHAT NAME ARE YOU GOING TO GIVE TO THESE GROUPS? 

Neunes: 1. 

2. ' 

. 3. . 
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^ then asks, WHY DID YOU PLACE THESE 
•THESE GROUPS? 



Reason <s) 



INTO 



^ Items not used in- 2nd sort: 



Items misplaced in 2nd sort: 

E then asks: 
'3* CAN YOU PUT THESE ( 



No. 



) INTO ( 



WHAT NAME ARE YOU GOING TO GIVE TO THESE GROUPS? 



V 



Names: l._ 
2. 
3. 



E €hen asks, WHY DID YOU PUT^ THESE 
THESE GROUPS? ^ 



Reason (s) ; 



) GROUPS? 



INTO 



Items not used in 3rd sort: 



It;ems misplaced in 3rd* sort: 
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SERIAL COIJRESPONDENCE - Tasks 1 & 2 



^ Materials; (a) 7^ fish, increasing in size; 7 worms, increasing in 
size; Task 2: **(b) 7 firemen, increasing, in size; 7 
ladders, increasing in size 

' Preparation: . i 

£ placed the fish in a seriated row on the table, with smallest fish 
to S's left, saying: 

</ 

^ THESE FISH ARE PLACED NEXT TO EACH OTHER IN A SPECIAL ORDER, 
fi, then presents the worms to S in a mixed array, saying: 

^SOME OF THESE WORMS ARE BIGGER THAN OTHERS JUST LIKE SOME OP THESE 
FISH ARE BIGGER THAN OTHERS. * » 

^ , Explanation: 

E saysl / 

NOW LET'S MATCH EACH WORM. SO THAT THE RIGHT SIZE PISH CAN CATCH IT. 
EACH PISH WILL EAT A WORM THAT'S THE SAME SIZE. I'LL POT THE BIGGEST 
WORM NEXT TO THE BIGGEST PISH. (E places biggest worm in 1:1 corres- 
pondence with biggest fish.) NOW YOU PUT OHE SMALLEST WORM WITH 
THE SMALLEST FISH. (B corrects £ if necesseury.) NOW PUT •EACH OP 
THESE .WORMS WITH THE PISH THAT IT 'GOES WITH., PIND THE RIGHT WORM TO 
7^ GO WITH EACH FISH THAT IS LEFT. 

I * ( ladder) ^ ( fireman) 

1) Needed help matching smallest worm to smallest fish, yes no 

fish: 1 2 3 4 5 6 7 

2) Indicate placement of worms: 
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worms: 



3) Nurtber placed correctly by S: 0- I ^^2: ~ Z 4' 5 (citcle no.) 
E completes task if necessary. 

£ then moves the seriated* line of worms away from the fish cind extends % 
the cirray of worms so there is an ext^ worm at each end of tl\e corr. 

E says: 

NOW WE ARE GOING TO FEED' WORMS TO THESE PISH. LOOK AT THIS WORM (#4) . 
I WANT TO KNOW WHICH SIZED FISH WOULD EAT THIS SIZED WORM. WILL YOU 
HELP ME FIND TOE FISH THAT WE CAN FEED TOIS W6RM TO? LET'S PUT TOIS 
'SIZED WORM BELOW TOE FISH WE TOINK WOULD EAT HIM. 
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Repeat with worm no^'s 2 and 6. 

4) Write in what # fish £ chose to go with each Worm presented: 
(fireman) - fish no ^ (ladder no.) « 



wo3:m jno. 



4a 4 
4b 2 
4c • 6 



£ then mixes the worms up (keeping numbers 5, 6, & 3 at the boundary 
of the group) and says: 

/ 

NOW ALL THE WORMS ARE PLAYING OVE;^ THERE. WE WANT TO FEED SC^ OF 
THE FISH, SO WE MUST FIND THE RljSHT SIZED WORMS. HERE IS A WORM WE 
WANT TO FEED TO ITS RIGHT SIZED/fISH. WHICH FISH WOULD LIKE TO EAT 
THIS WORM? /you CAN DO ANYTHING YOU WANT TO FIND OUT WHICH FISH 
WOULD LIKE TO EAT THIS WORM. (Choose worms #5, 6, & 3.) 

5) Write in what # fish ^ chose to go with each worm presented: 

worm no . ( fireman) fish no . (ladder) 
5a 5 - 

5b 6 ' 



5c 3 



For each of above, check strategy S employed: 

randCTi (guess) meastire reconstruct series 

5a : i . 



5b 

« 

5 c ' :_ 

Comments: 



** = When using task 2 materials (firemen and ladders) change words 
on test recording sheet and,chcinge explanation, i.e., "Each 
fireman will need a ladder his same size . . . let's find out 
which fireman this ladder would belong to," etc. 
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ADDITIVE SERIATION - Task 1 

^> . . . ' 

Materials: 7 fish, of increasing size 

3 sticks, of increasing size 

Prepeuration: 

E places the middle size and shortest sticks next to each other on 
table, with longest stick to S's right. The third, and longest 
stick is placed on the table away from the others, E says: 

HERE I HAVE TWO STICKS, THEY GO FROM LONGEST TO SHORTEST, HERE I 
HAVE ANOTHER STICK, I WANT TO AljD IT TO THESE OTHER TWO STICKS SO 
THAT THE ORDER IS STILL FROM LONGEST TO SHORTEST, WHERE SHOULD I 
PUT IT? CAN YOU PUT IT IN THE RIGHT PLACE PORilE?" 

Correct Incorrect " 



(If incorrect, put stick in correct position, asking: E^ES IT LOOK 
LIKE JiLL THE STICKS GO FRW4 BIGGEST TO SMALLEST NOW? yes no 

E removes the sticks and puts out 5 fish (numbers 1, 3, 4, 6, & 7), 
saying : 

HERE ARE SOME FISH. LET'S LINE THEM UP WITS THE SMALLEST FISH HERE, 
SO THEY GET. BIGGER AND BIGGER, (E places the 5 fish in sequence with 
the smallest fish to £'s left emd with spaces between the fish,) 

Explanation: , - 

i 

E places fish number 2 and 5 (randomly) ' neaor S and says: 

• ^ 

OH, THERE ARE TMO MORE FISH, YOU PUT^THEM WITH THE 0TH8R FISH ou 
THAT THE LINE STILL GOES FROM OHE SMALLEST FISH TO TH#%ARGEST FISH, 
EACH FISH SHOULD SWIM IN SO THAT THERE IS A SMALLER FISH ON ONE- 
SIDE AND A LARGE? FISH ON THE OTHER SIDE^ 

If S fails to get the idea, E places one of the fish in line. After 
i.has finished, E'&sks, HAVE YOU GOT ALL THE PISH THE WAY YOU WANT 
THEM? CHECK AND MAKE SURE, 

1) Help necessatry: " Yes - No 

2) Final arrangement of fish: indicate n\jmber and position of each 
y one placed, 

1 2 3*4 5 6 • 7 



3) Number of fish 5 places correctly: 0 
Repeat using tumblers of cdiored^ water. 



1 2 (circle no,) 
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ADDITIVE SERIATI6N - Task -2 



Materials: 7 tumblers of colored water , with increasing amounts of 
water (order by color: R, G, Y, G, Y, R, R) 
3 sticks / increasing length ^ 

Preparation: 

E places the middle size and longest sticks next to each other on 
table, with shortest stick to S's left. 'The third, and longest \ 
stick is placed on the taj^le away from the other two. E says: 

HERE I HAVE TWO STICKS. THEY GO FROM SHORTEST TO ^NGEST. HERE I 
HAVE ANOTHER STICK. I WANT TO ADD IT TO TOE OT^R WO STICKS SO THKt 
THE ORDER IS STILL FROM SHORTEST TO LONGEST. WI&RE SHOULD I PUT iTf 
CAN YOU PUT iT IN TH^ RIGHT PLACE FOR M? f 

Correct * Incorrect / 



(If incorrect, put stick in. correct position, asking, DOES IT LOOK 
LIKE ALL THE STICKS GO FROM SHORTEST TO -LONGEST NOW? Yes no ) 

E removes the sticks and puts out 4 tumblers of colored water (no.*s 
1, 3, 5, 7) , saying: 

HERE ARE SGtiE GLASSES ,0F WATER. LET'S LINE THEM UP SO. THE «GLASS WITH 
THE MOST WATER IN IT HERE, SO , EACH GLASS HAS LESS AND LESS COLORED 
WATERt * (E places the 4 glasses in sequence with the glass with most 
water to £'s left, leaving spaces between the gleisses.) 

Explanation: 

E places glasses number 2, 4, 6 (randomly) near £ and says: 

OH, THERE ARE THREE MORE GLASSES. YOU PUT THEM WITH THE OTHER GLASSES 
SO THAT THE LINE STILL GOES FROM THE GLASS WITH THE MOST WATER IN IT 
TO THE. GLASS WITH THE LEAST WATER IN IT. EACH GLASS SHOULD rfAVE A ^ 
GLASS WITH MORE ON ONE SIDE OF IT AND A GLASS WITH LESS ON THE OTHER. 
SIDE OF IT. - - ' . 

If S fails to get idea, E places one of the glasses in line. After 
S has finished, E asks, HAVE YOU GOT ALL THE GLASSES THE jWAY YOU 'WANT 
THEM? CHECK AND MAKE SU^. ^ / 

1) Help necessary: Yes No 

2) Final arrangement of glasses: indicate no, and position of each 
placed. 



3) Number S places correctly: 0 1^2 3 (circle number) 
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CLASS INCLUSION (Hierarchical Classification) - Task 1 



(Three sxibgroups) ^ \ . 

Materials: 5 girl pictures,, 4 boy pictures, 6 mother picrcures 

Procedure: " ^ ^ ' f 

E shows S all the people and says: HERE ARE SOME m)PLE. TOEY'RE ALL 
PEOPLE, BUT SOME OF THE PEOPLE ARE GIRLS AND SOMgx^R THE PEOPLE ARE 
BOYS, AND SOME OF THE PEOPLE ARE MOMMIES. LET'S SEE HOW MANY GIRLS 
WE HAVE. FIRST, TAKE ALL THE GIRLS, OVER HERE AND COUNT THEM. (If £ 
does not begin quickly to count alone, or counts ihcorrectly, E says, 
LET'S COUNT THEM TOGETHER 2md helps £ count.) When £ finishes 
counting, E repeats, THAT'S RIGHT, THERE, ARE FIVE GIRLS IN THIS GROUP. 

Next, E asks £ to put all the boys next to the girls in another group. 
NOW COUNT ALL THE BOYS. (Again, assist £ in counting, if needed.) 
Then say, THE BOYS AND GIRLS ARE CHILDREN. COUNT ALL THE CHILDREN. 

\ 

NOW LET'S COUNT ALL THE MOTHERS. (Assist if necessary) 

\ " - ' 

Place all the rool2iers in a group n6xt to the gfoup of boys cind the 
group of girls r saying: WE HAVE FIVE GIRLS, FOUR BOYS, AND SIX 
MOTHERS. HCW MANY PEOPLE DO 'WE HAVE? ^ 

ZoM\di count all the sub-j^rotqos and all the people: 

la) counted girls unaBsis^ied: yes no 

lb) counted boys unassisted: yes no j 

Ic) counted mothers unassisted: ^yes . no 

Id) counted people uctkssisted: vY^s j: no 

When this task ia completed, E mix^s up the people smd 43ks: " • 

2) ARE THERE MORE BOYS OR MORE PEOPLE? 

T 

Response: \ 

Check: WHEN YOU SAY THERE ARE MORE , WHiECH ARE 

THE AND WHICH ARE THE 1 * 

£'s response: 'j 

Justification: CAN YOU EXPLAIN WHY THERE ARE MORE ^ 

THAN THERE ARE ? 

S ' s • response : 
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3) ARE THERE MORE CHILDREN OR MORE BOYS? 
. a) Response: 



b) Check: WHEN YOU SAY THERE ARE MORE l^HAN 

^ , WHICH ARE THE AN6 



£'s response: 



WHICH ARE THE 
s 



c) Justification: CAN YOU EXPL^N WHY THERE ABE IjSP^E^, 

THAN THERE ? 



S's response: 



4) ARE THERE MORE CHILDREN OR MORE GIRLS? 
a) Response: 



b) Checks WHEN YOlJ SAY THERE ARE .MORE THAN 

, WHICH ARE THE AND 



WHICH ARE THE _? 

S's response: 



-c) Justification: CAN YOU EXPLAIN WHY THERE ARE MORE 

THAN THERE ARE J 



S's response: 



5) \ARE THERE MORE CHILDREN OR MORE PEOPLE? 



Response : 



THAN 



* £'s response: 



S* s ^response: 



, WHICH ARE, THE 


AND 


ARE THE ? 








CAN YOU EXPLAIN WHY 


THERE ARE MORE 


THAN THERE ARE 
« 


? 
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CLASS INCLUSION (Hierarchical Classification) - Task 2 ♦ 

Materials: 5 dog pictures, 4 cat pictures, 6 bird pi<|fures 

Procedure: ^ ' ^ " . ' 

* ^ 

E shows S all the animals and says: HERE ARE SOME ANIMALS. TOEY'RE 
ALL ANIMALS, BUT SOME OF THE ANIMALS ARE DOGS, SOME OF'THE ANIMALS 
ARE CATS, AND SOME OF THE ANIMALS ^^RE BIRDS. LET'S SEE HOW MANY , DOGS 
WE HAVE^ FIRST, TAKE> ALL THE DOGS OVER HERE AND. COUNT THEM. (If ^ 
does not'^begin quickly to count, or; counts incorrectly, E says: 
LET'S COUNT THEM TOGETHER, and helps £ count.) When £ finishes 
counting, E repeats, THAT'S RIGHT, THERE ARE FIVE DOGS IN THIS GROUP. 

Next, E asks £ to put all^^e cats next to the dogs in another group. 

NOW COUNT ALL THE CATS. (Again, assist & in counting, if needed.) 

Thfen say, THE DOGS AND THE CATS ARE ANIMALS WITH FUR. COUNT ALL THE 
ANIMALS WITH FUR. (insist if needed.) ' ' : , 

NOW, COUNT ALL THE BIRDS. (Assist if necessary.) 

Place all the birds iiya group next to* the group of dogs and the group 
of cats, saying: WE HAVE FIVE DOGS, FOUR CATS, AND SIX BIRDS. HOW 
MANY ANIMALS DO WE HAVE? 

Could count all the sub-groi^s cuid eill the animals: 

la) counted dogs unassisted: 
lb) ^ counted cats unassisted: 
Ic) counted birds unassisted: 
id) counted cmimals unassisted: 

When this task is completed, E mixes up the animals and asks: 
2) ARE THERE MORE DOGS OR MORE ANIMALS? 

a) Response: \ ; 

b) Check: WHEN YOU SAY THERE ARE MORE , WHICH ARE 

THE AND WHICH ARE THE ? 



yes 
yes 
yes 
yes 



no 
no 
no 
no 



- £'s response: ^ I 

c) Justification: CAN YOU EXPLAIN WHY THERE ARE MORE 

THAN THERE ARE ^?-.^. 

£'s response: 

«r 
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3) ^|VRE THERE MORE ANIMALS WITH PUR (or: FURRY ANIMALS) Off MORE'CATS? 
Response: - - - - ^ 



b) 



Check:.^\fHEN YOU SAY THERE ARE MORE THAN 

WHICH ARE THE AND WHICH ARE THE 



. S*s response: 



c) 



Justification: CAN YOU EXPLAIN WHY THERE ARE MORE 
THAN THERE ARE _^ ? ' * 

S's response: * 



4) ARE 
a) 
b) 



THERE MORE FURRY ANIMALS OR MORE •^DOGS? 
Response: ; 



Check: WHEN YOU SAY THERE ARE MORE THAN 

WHICH ARE THE AND WHICH ARE THE' 



£' s responses 



c) 



Justification: CAN YOU EXPLMN WHY THERE ARE MORE 
THAN THERE ARE . ? 



S' s * response: 



5) ARE THERE MORE BIRDS OR MORfi ANIMAILS? 



a) Response: 
*b) Check: 



r 



c) Justification: 



6) ARE THERE MORE FURRY ANIMALS OQ ^ibRE.ANJMAX^S? 



a) Response: 

b) Check: 



c ) Jus t i f i c a t i on : 



* = ask same questions as above, recording responses. 



Comments : 
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' MULTIPLE CLASSIFICATION 
Transfer Task #1 



Materials: Red, yellow, and green diamonds', hearts^ and crosses (9) 

Explanation ; E shows the shapes to S, identifying all the objects, 
with the help of S (LOOK AT ALL THESE SHAPES; WHAT ARfi THESE (point 
to one)? THAT'S RIGHT: THEY'RE DIAMONDS, 'THE DIAMONDS ARE DIFFERENT 
COLORS, AJIEN'T THEY? WHAT COLORS DO YOU SEE?, etc.) E should make 
sure that S knows that, there are three different shapes a^d three 
colors of each shape before going on to the task. 

1) S could identify objects: all none some 

2) S verbalized that some were different colors; yes no 



Procedure : E then shows S the matrix board, saying, HERE IS A BOARD 
WITH SOME SQUARES ON IT. WE ARE GOING TO PUT ALL THESE THINGS ON' THE 
BOARD IN A SPECIAL WAY. I WANT YOU TO LOOK AT THESE THINGS, THEN PUT 
ONE OF THEM IN EACH SQUJ^RE (THERE IS ONE SQUARE FOR EACH THING) • I 
mm YOU TO DO this so that THE ROWS WILL GO TOGETHER IN A SPECIAL 
WAY, OR BE ALIKE SOMEHOW. ^MEMBER, THERE IS A SPECIAL PLACE FOR 
EACH OF THESE SHAPES— SEE IfVoU CAN PUT EACH ONE IN ITS PLACE. TAKE 
YOUR TIME AND BE VERY CAREFUlX REMEMBER AS YOU DO THIS THAT YOU 
SHOULD HAVE A GOOD REASON FOR PUTTING THE SHAPES ON THE BOARD THE 
WAY YOU DO. 

(If S fails to understand these directions, or just starts putting^ ^ 
things on the board while you are still explaining it, E asks him/ ^ 
her to put one Qf the shapes on^the board very, carefully. E then 
asks S to find other things which might go witH the first one in 
the row) . 

3) S needed help getting started: yes no 

4) Strategy used by S when starting task: a) random: 

made grouping (s) first, then placed on board: _] . 

'c) put one at a. time on board, looking for another one to go 
with it, seemed* to he systematic in placing ejects: ^ 

' ^ V 

Comments : 



5) Items omitted: 

6) Indicate the final placement of thd items on the matrix board, 
using abbreviations: RD==red diamond, YOy^How cross, et*c. 
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Matrix Diagram (s) 
Final placement 'during first attempt: ' (with board facing S) 



If random, or incomplete array is made, encourage £ to^ try it another 
way,^and remember to be very careful. Indicate second attemt below, 
if second attempt is necessary* 



















\ 

/ ■ • 




143. 



138 



MULTIPLE. SERIATION 
Tremsfer Task #2 



Materials: Evergreen tre^s - three sizes and three shades of green 

Explanatipn ; E shows all the materials to S, identifying jthem with . 
S's help, if possible. (LOOK AT THESE: DO YOU KNOW WHAT THEY^ARE? 
THAT'S RIGHT, THEY'RE TREES.' THE TREES ARE DIFFERENT, AREN'T THEY? 
WHAT MAKES THEM DIFFERENT? THAT'S RIGHT, SOME ARE BIGGER THAN OTHERS. 
IS, THERE ANYTHING ELSE WHICH IS DIFFERENT ABOUT THESE TRE^JS? ' YES , 
THEY ARE DIFFERENT SHADES OF GREEN [E will probably have to verbalize 
this for S ] . SOME ARE LIGHTER AND SOME ARE DARKER, ) n v 

E should make sure that S kiaows that there are three different sizes 
^ cmd three different shades -of green before going on to the task. 

1) S could identify objects: yes no " ^ 



2) S verbalized some were bigger/smallerr. yes no 

3) S verbalized some were lighter/darker: yes no 

other* 



Procedure : E then shows £ the matrix board, saying, HERE IS A BOARD 
WITH SOME SQUARES ON IT. I 'WANT YOU TO PUT ALL THES^ TREES ON THE 
BOARD IN A SPECIAL WAY. I WANT YOU TO LOOK VERY CAREFULLY AT THESE 
THINGS, THEN PUT ONE OF THE TREES IN EACH SQUARE (THERE IS ONE SQUARE 
FOR EAPH TREE) . I WANT YOU TO DO THIS SO THE ROWS WILL GO TOGETHER 
IN A SPECIAL WAY. REMEMBER, THERE IS A SPECIAL PLACE FOR EACH OF 
THESE 'TREES ON THE BOARD — SEE IF YOU^CAN PUT EACH' ONE' IN ITS PLACE. 
TAKE YOUR TIME AND WORK VERY CAREFULLY, OK? REMEMBER AS YOU DO THIS 
THAT YOU^ SHOULD HAVE A GOOD REASON^ FOR PUTTING THE TREES ON THE 
BOARD THE WAY YOU DO. * 

(If S fails to understand these directions, or just starts ^putting . 
trees on the board, before directions are coii5>leted., E asks him/her 
to put one of the trees on the board, and then look carefully f or ' 
another or others. which might go with that one on the board.) 

4) £ needed help getting started: yes no , • ^ 



Strategy used by S when starting task: a) remdom: 



b) made rows or groupings first, then placed on board: 

c) put one tree at a time. on the-Jboard,* looking f or 'others which 
differed or went with it somehov^N:;seemed to be systematic in 
placing objects: 




1.4J ' 



Comments : 
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6) Items, omitted: ^ '^^ 

^ k • ^ . 

ly Indicate the final placement of the trees on l5ie mat^^ix board , 
using abbreviations such as: l^small sizer 2=medium size, 
3=large size: L=light (green) , M=medium, and D=dark, etc. 

Use matrix on, following page. , 
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' Matrix diagram (s) 

) 

Final placement during first attempt: (with board facing S) 





9 


■ J 






\ 




\ 





If random, or incomplete array is made, encourage £ t:o try it another 
way, and remember to be very careful • Indicate second. attempt below, 
if second atteii5>t is necessary. 





^ 








t 

* 






run 






r 
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CLASSIFICATION - PROBLEM SOLVING 
Transfer TasTc #3 



Materials: ' Picture cards of 4 kinds of wild animals, 7 pint fruit 
containers (cages), . ^ 1 ' . • .' ' ' 

Ihtroductiom E shows S all the aniinal cdrds, making sure that S 
is familiar with all the animals. - Then E sayte: WE 'RE .GOING TO 
PRETEND THAT YOU ARE A ZOO KEEPER, ANDC THESE ARE THE ANIMALS IN 
YOUR ZOO. IT WILb BE YOUR JOB TO PUT THEM IN THEIR CASES AND TAKE 
CARE OF THEM, IN A LITTLE BIT, BUT YOU^ MUST BE .VERY. CAREtTJL TO KEEP 
THE SAME KIND OF ANIMAL TOGETflKl (IN THE SAMfi ^CAGE) AND' NOT MIX 
THEM UP. WHEN YOU PUT DIFFERENT KINDS OF ANIMALS TOGETHER IN THE 
SAME CAGE THEY FIGHT AND COULD REALLY HURT EACH OTHEI^J - 

Problem ; THE PROBLEM THAT YOU HAVE TO SOLVE NOW,' ZOO KEEPER, IS 
HOW MANY CAGES YOU WILL NEED . REMEMBER, YOU HAVE TO. PUT ONLY ANIMALS 
WHICH ARE ALIKE -ifOGETHER. YOU CAN DO WHATEVER YOU NEED TO^ TO 
FIGURE OUT HOW MANY CAGES ^OU WILL NEED IN YOUR ZOO. WORK CAREFULLY, 
AND TAKE YOUR TIME. WHEN^YOU- THINK YOU KNOW HOW MANY CAGES YOU -WILL 
NEED, TELL ME. 

1) Answer given: correct incorretft ____ (If incorrect, 

4 answer S gave ^ 

2) Strategy emplo^d: a) classified animals first _^ 



classified all / some 

b) appeared .to 'guess . 

c) * other (describe): 



Atter S has answered, E asks: HOW DID YOU KNOW THAT YOU WOULD NEED 
CAGES IN YOUR ZOO? 

7' 

3) S*s response: " . 



If S hasn't already put the animals in their cages, E encourages him/ 
her'^tO' do this and check their answer * * 
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SERIATION PROBLEM 
Transfer Task #4 ^ 



Jjaterialsz 5 seriated snow-people and 5 seriated hats, various colors 

Preparation : shows £/the snow-people or snowmen, saying, HERE ARB ^ 
SOME SNOW PEOPLE, then, shows S the hats (\diich are also in random ^ 
order) saying, HERE ARE SOME HATS FOR THE SNOW PEOPLE. 

/ ^ 

Task: E then says, I WANT YOU TO FIND OUT WHICH SNOW PERSON (SNOWMAN, 
if child calls it that) THE YELLOW HAT BELONGS TO. YOU CAN DO WHAT- 
EVER YOU NEED TO DO TO FIND OUT WHICH SNOWMAN GOES WITH THE YELLOW 
HAT. / „ 

1) Snow-person selected was: correct incorrect _j 



If incorrect, number snowman selected ' (see back for no,) 

2) Strategy used: random (guess) ^ 

the seriated snow-people / ^the hats \ 

Other: 



Then E says, NOW I WANT YOU TO FIND OUT WHICH SNOW PERSON THE GREEN 
HAT BEL(^GS TO. 




3) Strcb^egy usep: random , \ 

seriated snow-people seriated hats 



Other: 

4) Correct If incorrect, which number snow-person was . 

selected ' 

Finally, E says, pointing to snow-person #3, WHAT COLOR HAT BELONGS 
TO THIS SNOWPERSON? DO WHATEVER YOU NEED TO DO TO FIND THE HIGHT 
HAT FOR THIS ONE. 

5) ' Correct If incorrect, no* (orv^olor) hat selected 

6) Strategy N^^emdom seriated hats snowmen 

Conments: - * 
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CONSERVATION OF 
Postte^t Transfer #5 



Materials: 



FIELDS/IADYBUGS 



(Materials are two green-colored boards to represent fields. There 
are fequal area ladybugs. Each ladybug- measures 30 cm x 20 cm.) 

IIDENTITY • ^ 

E displays one field and places 3 ladybugs in a line across one 
edge of the field. E says, THIS IS A FIELD WITH LOTS OF LADYBUGS ON 
IT. PART OF THE FIELD IS NOT COVERED BY THE LADYBUGS (.pointing) . E 
then scatters the^ ladybugs randomly on the fields and asks the follow- 
ing questions in rcindom order: 

CAN YOU STILL SEE THE. SAME AMOUNT OF FIELD AS YOU COULD SEE 

BEFORE? ^ ' . 



(a) Yes 



No 



No Response 



I don ' t know 



-(b) Justification (HOW DO YOU KNOW? or HOW COULD YOU TELL?) 



CAN YOU SEE MORE OF THE FIELD NOW? 

(a) Yes No No Response 

(b) Justification 



I don't know- 



CAN YOU SEE LESS OF THE FIELD NOW? 

(a) Yes No No Response 

(b) Justification 



I don't know 



EQUIVALENCE : FIEiJdS AND LADYBUGS 

E presents the two 30 cm x 20 cm fields cind shows their equiva- 
lence""by superimposing them. After S_ agrees that th^re is the same 
amovint of grass on each field, £ says, WE ARE PUTTING A LADYBUG ON ^ 
.THIS FIELD. NOW POINT TO THE FIELD WHICH HAS THE MOST GRASS SHOWING 
YES (or NO) , THAT FIELD HAS THE MOST GRASS SHOWING. NOW WE ARE PUT 
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TING A' IiADYBUG ON THE OTHER FIELD, NOW DO BOTH THE FIELDS HAVE THE 
SAfE AMOUNT OF GRASS SHOWING? (Both ladybugs are placed in the upper 
right hand section of the table), YES, BOTH FIEItoS HAVE THE SAME 
AMOUNT OF GRASS SHOWING.* / 

Part A. 

E says, WATCH WHAT I DO- YOU SEE, I AM PUTTING SOME LADYBUGS ON 
EACH FIELD, {E places three ladybugs next to each other dovm one 
side of one of the fields. Three ladybugs are rcuidomly placed on 
the other field,) E asks the following questions in a random order: 

DO YOU SEE THE SAME* AMOUNT OF GRASS ON THIS FIELD AS ON THAT 

FIELD? - 

(a) Yes No No Response I don't know 

(b) Justification: . 



DOES THIS FIELD (ladybugs in a row) HAVE MORE GRASS SHOWING 
THAN THIS ONE (ladybugs randomly distributed)? ^ 

(a) Yes _J No No Response I don't know 

(b ) Justification :^ , 



DOES THIS FIELD (ladybugs scattered) HAVE MORE GRASS SHOWING * 

THAN THIS ONE, (ladybugs in a row)? • 



/ 



(a) Yes __V' No No Response I don't Know 



(b) Jxistif ication: 



If S gets these wrong, repeat problem (see following section) , scram- 
bling the materials. 

Part B, FifiLDS AND LADYBUGS 

E removes ladybugs from both fields and says, NOW WE ARE GOING^ 
TO PUT SOME MORE LADYBUGS ON THESE FIELDS, I AM GOING^TO PUT ONE 
LADYBUG ON THIS FIELD, *AND NOW I SHALL PUT A LADYBUG ON THIS FIELD, 
EVERYTIMB I PUT A LADYBUG ON THIS FIELD I SHALL ALSO PUT A LADYBUG 
ON THIS FIELD, (E places 3 ladybugs in a line down the side of one 
field and 3 ladybugs ^scattered on the other field, E then asks the 
following questions in a reindom order:) 
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_CAN YOU SEE AS MUCH GRASS ON THIS FIELD AS THAT ONE? 

I don't know 



(a) Yes* 



No 



No Response 



(b) Justification 



DOES THIS FIELD (ladybugs^ in a row) HAVE MORE GRASS SHOWING THAN 
"this one (ladybugs scattered)? ^ 



(a) Yes 



NO 



No Response 



I don't know 



(b) Justification 



JX)ES THIS FIELD (ladybugs scattered) HAVE MORE GRASS SHOWI?IG 
THAN THIS ONE (ladybugs in a row)? 



No 



(a) Yes 

(b^ Justification 



No Response 



I don't know 



\ 
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CONSfeRVATION OF NUMBER 
Trcinsfer Task #6 



Materials: 12 pennies ^(8 for warm-up, 12 for tasks) 

Warm-up . ? 

constructs two parallel rows of evenly spaced pennies (6 pennies 
in. the row plost^t to 2 pennies in the row closest to S) and 
asks: 

DO THE TWO ROWS HJVVE THE SAME NUMBER OF PENNIES? 

^ Yes No ^^---..^^^^o Response j 

WHICH ROW HAS MORE PENNIES? 

Correct . Incorrect No Response- 

Equivalence ^ 

Parts (A)'*cind (B) are Counterbalanced % 

(A) Expansion 

T 

£ constructs two parallel rows (6 pennies per row) of evenly 
spaced pennies in the center of the taijle, making^ precise percep- 
tual correspondence (!!!II!) between the elements, of the two rows. 
E^ discusses how *the rows have the same nun^et ,of perinies. * Af t^r 
has agreed that they ^have the same number of pennies', jS expemds the 
row nearest to £. (. . * I * ! * ! . ) ^ 

E^ then asks the following (rcindomly ordered) questions :^ 

DOES THIS ROW HAVE JUST AS MANY (THE SAME NUMBER OF) i>ENNIES* 

AS THIS ROW? ^ 

\ » 

(a') Yes No No Response I don't know 

<b) * Justification : 

*■ < • 

* 1. how' do you know that? or HOW COUU) YOU TELL? 



2. 



If S says "no," E asks, HOW COULD YOU IT SO THEY 

HAVE THE SAME NUMBER? or X:OULD YOU DO SOMETHING TO 
MAKE BOTH ROWS HAVE THE SAME NUMBER? 
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/' 

DOES THIS ROW (long one) HAVE MORE PENNIES? 

(a) Yes ' No No Response I don't know 

(b) Justification^^/ 

2.^ (If S savs "y^s'^^y^ .) 



DOES TrilS ROy (short one) HAVE MORE ^PENNIES? ^ 

(a) Yes No No Response I don't know 

(b) Justification: 

1. 



2. (If S says "yes" . . 



♦After S has given an adequate' justification, E does not request justi- 
fications for siabsequent questions. The seconc^ part of the justifica- 
tion is asked only once— the first time S gives a wrong answer. 

(B) Pennies m a Heap 
,^ ' ^ * - ' * 

E reestablishes equivalence with S and tl^en repeals procedure in (A) 
except one. row of pennies is piled in a heap. 

' . f 

ARE THERE JUST AS MANY "(THE SAME NUMBER OF) PENNIES HERE (row) 

AS THERE ARE HERE (heap) ? ' . 

. (a) Yes No No Response 



(b ) * Jus ti f idat ion : 



1., 



.2. (If S says "no/! E asks, HOW COULD YOU MAKE IT SO THEY 
HAVE THE SAME NUMBER? or COULD YOU DO SOMETHING TO 
MAKE BOTH ROWS, HAVE THE SAME NUMBER?) ' 



ARE THERE MORE PENNIES HERE (row)? ' 



(aX Yes No , No Response 
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(b) Justification: 

1. l_ ^ 

2. (I^S says "yes" . . •) 

ARE THERE MORE PENNIES HERE (heap)? 

(a) Yes _^Jto ^ No^ Response 

(b) Justification: 

1. 

2. (If S says "yes" . . .) 

% 
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APPENDIX B 1 

\ 

FOUR TYPES OF ADVt^CE ORGANIZER LESIONS 
AND RATING SHEETS 
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' CLASSIFICATION #1 

E: WE'RE GOING TO BE. TALKING ABOUT A LOT OF THINGS TODAY, AND ANOTHER 
WORD FOR THINGS JS OBJECTS • CAN YOU SAY THAT WORD? 

Objects • ' 



Ss 

E:. 

C: 
E: 

B: 



THERE ARE* AlJh^ OF ^OBJECTS IN THIS ROOM, LET'S SEE— ^CHRISTOPHER, 
CAN YOU SPOT AN O^CT IN THIS ROOM? 



Trucks (points to some of materials On high table) 



< 



THERE WERE SOME TRUCKS YOU SAW, AND TRUCKS ARE KINDS OF OBJECTS, 
RIOiT, how' ABOUT YOU, BRIAN, CAN YOU SPOT ANY OBJECTS IN THIS 



ROOM? 
Chairs 



E: THERE'S LOTS. OF THOSE OBJECTS — A BUNCH OF CHAIRS IN HERE, AND HOW 
ABO.UT YOU ^DD? WHAT'S ANOTHER OBJECT IN THIS ROOM? 

T: A box . • 

E:* A* BOX; LIKE THE ONE I pROUGffT ALL MY STUFF OR MY OBJECTS IN. AND 
HOW ABOUT YOU, BRAD, iDO YOU SE6 ANY- MORE OBJECTS IN THIS ROOM? 

B: ' Chairs (others whisper table) Table ' • 

E:. * HOW ABOUT (points* to clothes) THIS STUF?? 

Ss: Clothes, pants 

E: YES, CLOTHES ARE OBJECTS; CHAIRS AND TABLES (£: l/said chairs), 
ALL THOSE THINGS ARE OBJECTS, imr) THEftE ARE CERTAIN THINGS THAT 
WE CAN. KNOW ABOUT OBJECTS^, CALLED THEIR PROPERTIES. ^AND ONE OF 
THE THINGS. WE CAN KNC5w ABOUT THEM (OR ONE OF THEIR PRpPERPIES) IS 
THEIR COLOR. RIGHT? 

Yeah, right ' ^' , ' , 1^ 

LOOK AT THE CHAIRS IN THIS KOOM--WHAT GGLOR ARE MOST OF THE CHAIRS? 

Silver or brown? ' . . 



» E: 
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E^ RIGHX; WHAT COLOR i^RJE* BRAD'S PANTS? (green) AND HOW ABOUT HIS 
.SWEATER? (green) AND WHAT COLOR IS BRIAN'S SWEATER? (blue and 
r^ . SO ONE OF THE THINGS WE CAN MEASUR? ABOUT OBJECTS IS* COIOR — 
THINGS HAVE SPECIAL COLORS, ANOTHER THING WE CAN MEASURE IS SIZE, 
s^"*^WE CAN ME;^URE using "things LIIOE THIS (brings out tape measure) , 
. * HAVE YOU ever' USED ONE OF THESE? 

lux 



4» 
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Ss: I used it (etc.) - / 

^ S 

E: SINCE PEOPLE ARE SORT OF OBJECTS OR THINGS WE COULD MEASURE HOW 
TALL SOMEBODY I? OR HOW LONG ANOTHER KIND OF OBJECT IS. . LET'S 
MEASURE BRAD AND LOOK. AT THE PROPERTY OF HEIGHT, OR HOW TALL HE 
IS. HE IS 46" TALL. I SAW A CHART IN TOE ROOM WHERE YOU'D ALL 
MEASURED HOW TALL YOU WERE. ' 

YOU CAN ALSO MEASURE HOW HiSAVY THINGS ARE. *FEEL THESE WEiqHTS. 
^ • tthey do) THEY'RE NOT ALL THE SAME— THEY ARE DIFFERENT WEIGHTS 
OR WEIGH DIFFERENT AMOUNTS. JUST LIKE OBJECTS HAVE DIFFERENT 
C0L6RS and different heights, they also have DIFFERENT WEIGHTS.^ 
AND THESE WEIGHTS ARE OBJECTS, AREN'T THEY? ^ - 

' - ; 

Ss: Yup 



E: RIGHT 



E: 



Ss: 



YOU CAN EVEN MEASURE HOW HEAVY YOU ARE, BY GETTING ON THE SCALES. 
THE SCALES .MEASURE THE PROPERTY OF WEIGHT, OR. HOW HEAVY. 
(E weighs all Ss, con^aring them) 

ANOTHER WAY TO MEASURE IS TO COUNT. WE CAN COUNT HOW OB- 
JECTS. HERE ARE SOME CARDS WITH DOTS ON THEM. HOW MANY. GREEN 
DOTS ON T^T CARD? 



One 



E: HOW MANY DOTS ON THIS CARD (points) 



Ss: Two 



E: AND ON THIS ONE? 



Ss: 



E: 



Three (one of them points to last card) foxir 

THAT'S VERY GOOD!, S0,'^5nE OF THE THINGS YOU CAN MEASURE ABOUT OB- 
^CTS IS>.HOW MANY. WE CAN MEASURE IN ALOT OF WAYS. SO FAR VJE'VE 
SEEN WE CAN MEASURE BY COUNTING, BY WEIGHING, BY MEASURING HAW 
LONG OR WIDE—HOW ABOUT MEASURING BY TASTING? DID YOU KNOW WE 
COULD DO THAT? 



S«t No! ! 



Ss: 



DON'T YOU THINK SO? WELL, TRY THIS. HERE ARE SOME COPS WITH DIF- 
FERENT THINGS TO TASTE IN THEM. YOU WILL NEED TO WET YOUR FINGER 
A li'lTTLE B^T, THEll PUT IT IN THIS CUP (with sugar) AND GET A 
LITTLE TASTE. 'DOES THIS TASTE SWEET TO YOU, OR SOUR, OR HOW? 

Sweet— -tha^t's like sugar 
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^ - ' ♦ 

THAT'S RIGHT-^-IT TASTES SWEET BECAUSEVET'S SUGAR. YOU DIDN'T SEE 
A SI©^ ON THIS CUP THAT SAID SUGAR, [ biC YOU? (Ss: no I) AND STILL 
YOU KNEW HOW IT TASTED, AND COULD EVEN GUESS WHAT IT WAS. YOU i " 
MEASURED WITH YOUR— ^ 

Ss: Tongue E: RIcaJT— -YOU USED YQUR TONGUE AND ^^^IQ^TH TO MEASURE 

E: (points to other ci:^) THIS STUFF MIGHT NOT TASTE SO GOOD, SO YOU 
DON'T HAVE TO TRY IT—BUT IF YOU DID, IT WOULD TASTE VERY DIFFER- 
ENT, BECAUSE IT'S FLOUR. 

Ss: Ickll ohh (one tas<:es it) 

E: HOW DOES IT TASTE? IT'S VERY DIFFERENT PROM THE SUGAR ISN'T IT? 
S: Yes — I want some more sugar. 

E: HERE YOU GO; SO WE'VE JUST TALKED ABOUT SOME OF THE WAYS TO MEASURE 
(liste^ieil' to jars for matching sounds) AND WE ALSO TALKED ABOUT 
OBJECTS. YOU KNOW THERE ARE SO MANY OBJECT^ OR THINGS ALL AROUl^P 
US , THAT WE HAVE TO HAVE SPECIAL WAYS TO THINK ABOUT THEM AND RE- 
MEMBER THEM. ' J . ' ' 

ONE WAY IS TO PUT THINGS (THAT ARE ALIKE IN SOME WAY# OR ARE THE ' 
SAME, INTO GROUPS. WE'LL BE TALKING. ALOT NOW ABOUT MAKING GROUPS 
OF THINGS WHICH ARE ALIKE IN SOME WAY. 

FIRST, LET'S BE SURE WE KNOW WHAT BEING ALIKE OR THE SAME MEANS. 
^ Ss: What 

E: HIS SWEATER IS (poijits)— ' ' i ' ' 

* * % 

Sjsr: red E: AND HIS SWEATER IS Ss: red E: SO THEIR ^SWEATERS ARE 
THE SAME— RIGHT TODD? ' ' . ' 

T: Right ^ . 

E: AND BRAD'S PANTS ARE GREEN AND SO ARE BRIAN'S— RIGHT, CHRISTOPHER? 
C: Right ' ♦ ' 

E: NOW, BRAD'S PANTS ARE GREEN AND TODD'S SWEATER IS RED, SO taEY ARE 
NOT THE SAME; THEY ARE DIFFERENT, RIGHT? 

Ss: Yup, right, yeah * ^ * 

E: sd, WHEN THINGS OR OBJECTS HAVE THE SAME PROPERT^ WE CAN MEASURE— 
LIKE THEi SAME COLOR OR TASTE, WE CAN PUT THEM TOGETHER JBECAUSE 
THEY ARE THE SAME. • » ' " * ' 
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(E gets out the plastic bears) ' ' » 

- HERE ARE SOME LITTLE BEARS-j^THEY ARE THE SAflE IN THAT WAY-THEY^RE 
ALL LITTLE, BABY BEARS. Tli BEARS ARE JfiL THE SAME SIZE, TOO, / 
TOIEN'T TIffiY? * <• 



Ss: Yup, guess so 

e': • BUT THE BEARS AP^ ALSO' DIFFERENT IN SOME t^~THEY ARE DIFFERENT 
COLORS. 



COLORS. ' ' ^ 



C: some of th^'^bears ar6 blue and some of the bears arp red, right? ^ 

E- RIGHT, CHRISTOPHERl NOW,^WE CAN MAKe' SOME GROUPS OF BEARS WHICH 

~' ARE ALIKE BY COLOR. WE CAN MAKE A GROUP OF ALL THE BLUE 

{BRIAN— WILL YOU PUT ALL THE BLUE BEARS IN A GROUP?) ^ ^ 

B: O.K. y > ' ' , . 

E: NOW, BRIAN, BE SURE TO PUT EVERY BLUE BEAR IN YOUR' GROUP AND NOT 

Y LEAVE ANY OUT— DID XOl^ DO THATt^ 



B': Yes— that's all of 'em - V ^ 

E- NOW TODD, CAN YOU MAKE A GROUP USING ALL THE RED BEARS? |E CARE- 
"* FUL TO PUT ALL THE .RED BEARS IN YOUR ^UP AND NOT* LEAVE ANY OUTI 

T: There — done! • . , 

E : NOW MAKE SURE THAT ALL THE BEARS^ IN YOUR GROUP Alffi RED-ARE THEY? 

T: Think so~yeah (E scrambles bears again) • 

E- GOOD I NOW, I'LL TELL YOU AGAIN HOw'tO* MAKE GROUPS, OK? FIRST YOU 
~* HAVE TO LOOK AT ALL THE QEJECTS— HERE IT'LL BE ^ BEARS. LOOK 
AT ALL THE BEARS 1 ARE YOU LOOKING AT THEM? ^ ^ * 

Ss: Yes, 'O.k. ' »> 

E- NEXT WE LOOK F0R8A PROPERTY 'THAT SOME OF THEM SHARE— IN THIS CASE 
A COLOR THEY SHARE. LET'S SAY WE SEE^HAT SOME OF THE BEARS ARE 
' BLUE, O.K? / 

Ss: 0*K. 

E- NOW PUT A BLUE BEAR OVER HERE AND FIND ALL THE OTHER BEARS WHICH 
ARE LIKE IT— OR BLUE— AND PUT THEM WITH THIS BEAR TO MAKE A 
BLUE GROUP. BE CAREFUL TO PUT 01^ BLUE' BEARS IN THIS GROUP. 
■ ALSO BE SURE THAT YOU PUT ALL TH^LUE BEARS IN fHIS GROUP AND 
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DON'T LEAVE ANY OUT. (E finishes group) 

B: NOW, LOOK AT THE BEAKS WHICH ARE LBFT-»-THEY ' RE ALREl^Y IN A GROUP, 
AREN'T THEY? ^ ' , ' ' 

Ss: Yup 

E: THEY'RE ALL RED BE7VRS, SO THEY'RE TI^ RED GROUP, RIGHT? 
6s: Right, yeah 

E: (gets out mice—same colors) HERE ARE SOME MICE TO ADD TO OUR 
^ BE7VRS. THEY ARE ALL MICE, BUT SOME OF THEM ARE DIFFERENT COIX)RS. 

C: They're red and blue, too! 

,B: Look at the mouses! 

C: I know — we can put all the mice in a group and all the bears in a 
group. 

E: RIGOT, CHRISTOPHER! THE MICE AfiE DIFFERENT SHAPED THAN THE BEARS. 
NOW WE CAN SCRAMBLE ALL OUR PBJECTS TOGETHER--ALL THE MICE AND ALL 
THE BEARS— AND WE CAN MAKE NEW GROUPS. FIRST, LET'S MAKE GROUPS 
^ BY WHAT KIND OF ANIMAL THEY ARE. BRIM, CAN YOU MAKE A GROUP 
USING ALL THE MICE—NO MATTER WHAT COLOR THEY ARE? 

B: Sure—these mice are mine — little ^ecey, micey, mousy (while 
grouping) ^ 

E: NOW, DID BRIAN -PUT EVERY MOUSE IN HIS GROUP AND NOT LEAVE ANY OUT? 
" AND DID HE MAKE SURE THAT' EVERY ANIMAL IN HIS GROUP WAS A MDUSE? - 

Ssz Yep, yup 

' > ... * 

E: GOODt SO BRIAN MADE A GROUP OF MICE. NOW, TODD, CAN YOU MAKE A 
GROUP OF 'all the BEARS— NO MATTER WHAT OOI/DR THEY ARE? 

T: O.K. (does so, rather slowly) ^ 

E: LOOK AT THESE TWO GROUPS— ONE HAS ALL THE MICE IN. IT AND THE OTHER 
HAS ALL THE BEARS. GEE, TODD, THOSE ARE, LINEP UP SO NICE I HATE 
TO MESS UP YOUR ROW, BUT I WANT TO SCRAMBLE THEM* ALL' UP AGAIN AND 
MAKE A BIG GROUP OF ALL THE PLASTIC ANIMALS, OK? 

V 

T: Well', O.K. h^ , " . ' ^ - 

E: SEE— ALL THESE PLASTIC ANIMALS ARE TOYS, RIGHT? 

Ss: Yup, right * • . . * ^ 

16o . 
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3: NOW, LET'S MAKE DIFFERENT GROUPS THAN LAST TIME.' THIS TIME LET'S 

DO IT BY COLOU/ RATHER THAN BY SHAPE. , ' 

\ ^ ' ^ ' ^ 

THIS TIME IT WON'T/ MATTER WHETHER AJ^B^ECT OR ANIMAL IS A 3EAR OR 
A MOUSE ONLY THE COLOr' WILLx^J^TK^R. p^RISTOPHER—CAN YOU MAKE 
A GROUP USING ALL THE RED OBJECTS? BE-vSUKE TO PUT EVERYTHING 
THAT'S RED 'into YOUR GROUP ANt)^ NOT ANY IbLUE THINGS, OK? 

ft 

<- 

C: o.1c.~here's the group (hands it tp. Brian, saying:) Brian you can 
take care of these things for^me ^ ' * ^ 

E: GOOD—NOW BRAD,^CAN YOU MAKE A GROUP OF , ALL THE 5LUE THINGS- 
REMEMBER WE'RE JUST MAKI:NG -THESE GROUPS BY COLOR, NOTHING ELSE. 

Br O.K. — how's that one? 

E: FINE! SO WE MADE TWO DIFFERENT KINDS OF GROUPS FROM THESE SAME 

OBJECTS* DIDN'T Wp? FIRST, WE MADE GROUPS BY SHAPE OR WHAT KIND - , 
. OF ANIMAL AND SECOND OR LAST WE MADE GROUPS BY- COLOR. AND 'WE 
COULD SAY THAT WHEN WE PUT ALL OUR THINGS BACK INTO ONE BIG 
GROUP THAT ALL THE THINGS ^VERE PLASTIC ANIMALS, RIGHT? 

Ss: Rj.ghtl yup 

E'l (gets out hooks or "anchor's'* same colors)^ HERE ARE SOME MORE PLAS- 
" TIC OBJECTS. ,SHOULD-WE C^VLL THEM HOOKS OR ANCHORS? 

^s: Anchors, anchors - ^ \ . 

E: OK, SO WE CAN PUT THESE AlJS^RS VI11^^^,^HE QTHER OBJECTS AND 
• CALL THE GROUP WE MAKE PLASTIC THING|Sfe%LASTIC TOYS. NOW, WE 
CAN MAKE. MORE GROUPS LfKE^ WE'VE BEEN DOING. SHALL. WE DO IT 
BY COLOR FIRST? ^ ^ . ^ • 

Ss: OK T: Let me do it first! ' ' jL ■ ^ - , 

E: OK, TODD, CAN YOU /PUT: ALL THE BLUE THINGS INTO Oi;© -BIG GROUP? 

REMEMBER, IT DOESN'l^ MATTER WHETHER THEY? RE ANCHORS OR B^RS OR 
MICE— IT ONLY MATTERS IF THEY ,ARE BLUE.- . , ' ' 

C: Here, let me help ypu, Tbdd — you need this one too — he was going' 
to leave all the mice out. • - 

E: NOW, do^S IT ^ LOOK LIKE^ ^^^f^^^^^^^^^^CT IN HIS GROUP? ^ 

Ss: Yup, guess so ^ \ ' 

E:^AND ARE ALL- THE THINGS IN HIS GROUP BLUEV 

Ss: Yes B: ^'Sure! , <^^f 
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E: NOW LOOK AT THE OBJECTS THAT ARE LEFT-^pBRAD, CAN YOU PUT ALL THE 
RED THINGS TOGETHEJl INTO ANOTHER BIG GROUP? 

B: .Here — they're already like that^ see? 

Ei SO, ALL THESE THINGS ARE TOGETHER (points) BECAUSE THEY'RE BLUE. 
AND ALL THESE' THINGS ARE TOGETHER BECAUSE THEY'RE RED, NOW, ' 
LET^S SCRAMBLE THEM ALL UP AGAIN INTO. OUR BIG GROUP OF PLASTIC 
TOYS, OK? 

Ssi Can we just play with them? - 

E: SURE, WHEN WE'RE DONE MAKING GROUPS YOU CAN JUST PLAY FOR AWHILE • 
NOW, LET'S SEE IF THERE'S ANOTHER WAY WE CAN MAKE GROUPS USING * 
THESE SAME OBJECTS. HOW ABOUT BY SHAPES AGAIN? CHRISTOPHER, CAN 
YOU MAKE A GROUP OF ALL THE ANCHORS? WHILE HE'S DOING THAT, BRIAN, 
CAN YOU PUT ALL THE MICE INTO A GROUP? YOU CAN HELP EACH OTi^R ' 
FIND EVERYTHING YOU I^D, MAYBE, > 

(^ach does this well) ^ ' . 

- - •/» 

\Bz very GOOD! NOW THERE ARE THREE DIFFERENT GROUPS WITH OUR SAME 

PLASTIC Toys. A GROUP OF ALL THE BEARS, A GROUP OF ALL. THE MICE,' 
AND (ME WITH ALL THE .ANCHORS, " 

(E puts these away and brings out plastic dishes) ; , 

HERE Af^ SOME <!DISHES--WE COULD PRETEND THIS IS A PICNIC, OK? 

• Ssr .Good, yummy, lefs go, it's too coldl 

E: vNOW, 'all ^ffilSE OBJECTS AR^PLASTIC DISHES, RIGHT? EVERY ONE? 

: . Yup , right* '* • • v ^ " 

' / - ■ • % ' ^ ' V • ^ 

E: BUT THERE ARK DIIS'ERENT KINDS OF DISHES * HERE— -THEY'RE NOT ALL THE 
y ' SAME KIND, ARE -TiffiY? LET^S SEJ^^ IF WE CAN* MAKE GROUPS OF THESE 
'DISHES BY I^PE, TGDD, CAN YOU* PUT ALL THE PLAT^fS IN A ^ILE? 
^'r cJrIS~CAN you 'PUT all the bowls TOGETHER, AND* BRiAtJ, ALL TJIE 
CUPS? Cthfey do so) J ' ' ^ ' ^ / . 



- J ■ ^ 

E: OSr THOSE ARE GOOD GROUP^l NOW WE CAN GIVE* THESE DIFFERENT GROUPS 
♦ InAMES, CAN'T WE-7NAMES THAT TELL^US WHAT'S IN THESE DIFFERENT 
GROUPS, YOURi^S ARE WHAT, BRIAN?' 

* ^ / V- ' 

B-s All the cups » 
^/Ei AND. WHAT ABOUT THE /THINGS IN YOUR GROOP TODD? 

r , . \ ^ ■ ^ ' ■ ' ' - 

T: The bowls, ^ I mean— (C^ ^your's are the -plates Toddl) oh-- the plates, 

OK ^ * . 
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E: AND Y^UR'S CHRIS? 

C: All the^bowls' in here 

E: (collects dishes) NOW. WlC'LL BE MAKING GROUPS WITH LOTS OF MATERI 
ALS WHEN INCOME BACK, BUT. THE LAST TWING WE'LL MAKE GROUPS WITH 
TODAY IS M&Ms , OK? 

J 

Ss: oh boy — good, xxmri, ccin we eat 'etn? 

E: AFTER WE'VE MADE GROUPS BY DiJ'FERENT COLORS YOU CAN EAT TREM- 
OR IS IT T00<;EARLY' IN THE MORNING TO EAT CANDY? 

Ssx No, no ' 

B: I like to play with the M&Ms, but I won't play with that shark 
back in the room I 

(all Ss grouped by color and' named their groups correctly) 
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CLASSIFICATION #2 



E: WHO CAN NAME SOME THINGS THAT THEY SEE IN THE ROOM? 

Ss : Nothing ^ y 

E: WHAT'S SOMETHING YOU SEE IN THE ROOM? ^ CAN YOU NAME SOMETHING 
WHEN YOU SEE^ SOMETHING? 





S: 


I^Dthing 


0 


E: 


WHAT DO 




T: 


A light 




fe: 


WHAT DO 




, M: 


thing 




E : ' 


WHAT DO 




V 

D: 


A chair 



E: KATX~WHAT DO YOU SEE IN THE ROOM? ^ ■ 

K: (laughing) nothing! ^ 

E: I SEE A FEW THINGS IN HERE--SOME KIDS, TABLES, CHAIRS, A PROJEC- 
TOR— ^ 



M: Hey, ye got a projector but the ^light burnt o^itf and we got a new' 
one, then mom had to bring it back to th^ library and we showed 
cartoons ^ 

E: OH, YOU SAW CARTOONS AT HOME? THAT'S NEATl SO, I SEE ALOT OF 
THINGS IN THE ROO^; DO YOU KNOW WHAT IT MEANS WHEN THINGS ARE 
THE SAME? ^ • ' ^ ' ^ ^ ^ ^ 

Ss: Huh uh I dunno 

E: LETT'S SEE— WHAT ABOUT THOSE CHAIRS— DO YOU THINK THE CHAIRS ARE 
ALIKE OR THE SAME IN SOME WAY? ' ' ^ ^ 

M; Nothing D: same wood • 

E: DOUG SAIDyrHEY HAVE THE SAME WOOD* WHAT ABOUT COLOR? 



Some are saihe coloi: 
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E: (points to M's ^hirt and vest, which were di^fferent colors) IS 
" HIS jSHIRT THE SAME COLOR AS HIS VEST? 

Ss: No . 

E: WHAT CX)LOR IS HJS SHIRT? 

Ss: Blue my name tag matches my shirt I 

E: YES, YOU'RE IN THE BLUE GROUP, SO IT LOOKS LIKE YOUR SHIRT MATCHES 
" YOUR NAME TAG. AND WHAT COLOR IS HIS VEST? > (pointg.) 

Ss : Red 

E: HMMM. SO DO YOU THINK HIS VEST AND SHIRT ARE THE SAMfi 9DIOR OR 
DIFFERENT COLORS? 

Ss: Different, dunno ^ tf: and mine are the same 

R: MOST OF YOU HAVE SOME BLUE ON, DON'T YOU? 

S^s: Yup I match me too 

E: WHEN YOU MATCH LIKE THAT DO YOU THINK YOU'RE THE SAME OR ARE YOU 

" DIFFERENT? ' ^ 

'Ss: Same same I match you too 

E: (brings out tape measure) DO YOU KNOW WHAT THIS IS? 

^S5 String , * measure thing 
' E: DO YOU KNOW WHAT WE CAN USE IT FOR? ' ^ ^ 

Ss: Hold it up to me — I'm bigger than everybody 

E- • SO YOU WANT TO HOLD IT TO YOU LIKE' THIS (measures his height)? 
S : • Yup — &ee how tall I am? 

E: SO, WE CAN USE' THIS TO MEASURE HOW TALL YOU ARfi, RIG^T? 

Ss: Yup, yes, me too it's ray turn — I'm tallest one CetcJ 

E: (after measuring all kids) ARE YOU GUYS ALL THE SAME HEIGHT OR ARE 
YOU DIFFERENT HEIGHTS? 

Ss: Same no, biggest different I'm so tall 
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E: torings out cups with flour, sugar) 

Ss: What's those? something to eat?. 

E: DO YOU WANT TO TASTE THESE AND SEE IF YOU CAN TELL WHAT THEY APE? 

Ss: Yummy, what's this one? ' 

E: MAYBE YOU CAN TASTE THIS ONE FIRST AND GUESS WHAT IT IS? (hands 
them sugar) ^ 

< 

Ss: Umm good I, csm tell it's sugar— it looks like sugar - - 
E- DO YOU THINK YOU COULD TELL IT WAS SUGAR IF YOU COULDN'T SEE IT? ^ 
K: No B: Sure, I could it's so good it's sweet like sugar 
E: AND WHAT ABOUT TJitS ONE (flour)? 
Ss: Ick! it's ipky 

E: CAN YOU GUESS WHAT IT IS? • * * ^ 

Ss: Salt? no, what? not sugar? Is it flour? oh, yeah flour for 
dough, right? ^ 

(gefs out scale) 

e1 WHAT'S THIS— DO YOU KNOW? 

£s: Scales dunno - ' 

E: WHAT CAN YOU TT^LL FROM STANDING ON THIS? 

Ss: How mucji you weigh; right? . ^ 

(E weighs all Sfe) ^- ' ' 

E: • (gets out jars with different things in) 
Ss: What are those for? 

E: CAN LISTEN TO THEM? SHAKE ONE AT A TIME, MAYBE? DO ANY OF 

, " THEM SdUND THE SAME? CAN YOU FIND TWO THAT ARE iTUST ALIKE, ^ OR NOT? 

sfe: ^ tVy it-rsome trouble with it — want t!o teike lids , of f, etc. K 
^ finds two that sotind alike 

^ E: NOW LET'S TAKE THE LIDS OFF THESE TOO AND SEE IF SHE' COULD TELL 
^ THAT THEY WERE ALIKE. LOOK— WHAT DO THEY BOTH HAVE IN THEM? 
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'Ss: Beans! Can we eat them? 

'E: NO — THEY'RE DIRTY BY NOW— AND VERY HARD, NOT COOKED OR ANYTHING, 
DON'T YOU THINK THEY^D BE BAD? 

Ss: No well, maybe look dirty too ^ 

/ 

E: WHAT DID YOU USE TO FIGURE OUT WHICH TWO WERE THE SAME, KATY? \ 
K: I durino — ;just knew it 

E: DID YOU USE YOUR , MOUTH, YOU^l HANDS, YOUR (points to eaifs) 

K: Used my ears to know it 

E^: (puts these away and brings out bears) toVT ARE THESE THINGS, DO 
YOU THINK? . . ' ^ ^ ^ 

Ss: Bears no dvinno 

E: ARE THEY ALL BEARS? ARE TOEY ALL THE SAME SOMEHOW? ^ 
t ^ * ' 

Sjs: No — they're camels (laughter) 
Ej'"' is THERE A WAY THEY'RE ALL ALIKE? 

Ss: , (M: no K»: no T: bears — all bears others: no I) 
E: ARE THEY ALL BEARS? ^ : ' \. . 

K and T: , There's camels! ^ K: They're zebras 11 
E: LET'S CALL 'EM CAMELS, OK? 

S^s; No, some are bears - ^ ^ 

E: WELL, SHALL WE CALL THEM BEARS? HOW ABOUT YOU~CAMEL GUYS, IS 
BEARS OK? ' ^ ' . 

Ss: OK that's all'right , ' - 

D: Uh, I want to call ''em canfels ' ' . ' *^ 

E: OK, YOU CAN CALL THEM CAMELS^ NOW, ARE THEY ALL BEARS' (to E, all 
D:v (interrupts E) no there all camels • - ^ 

E: OK, FOR DOUG, ARE THEY ALL CAMELS? 
■> Others Ss: no^all bears ^ 
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E: ARE THEY ALL ANIMALS OR NOT? , 
— . 4 i 

Ss: Yup these are animals 

E: OK, SO YOU THINK THEY ARE ALL ANIMALS—ARE THEY THE SAME THEN? 
Ss: Yup' maybe 

E: HOW ARE THESE ANIMALS DIFFERENT—CAN YOU TELL? 

"~ ^ 
Ss: I don't know , oink, oink hqw are they? 

E: ARE THEY DIFFERENT SIZES? 

Ss: no, no, yucky (Katy puts bears in back of her) 
E: LET'S SEE KATY'S BEARS, OK? 

K:- I got none — no bears ^ T: there they are—show us your bears, . 
aren't you playing this game, silly? 

K: brings out bears — Well here you go 

fi: THANKS, KATY. ' ARE ALL THESE LITTLE BEARS THE SAME C0IOR--WHAT DO 
YOU THINK? 

Ss: No — some blue some of them are red 

E: OK— (points to a red one) WHAT COLOR IS THIS ONE? . 

Ss : red * (M: • no — purple) 

E: MOST OF YOU THINK IT'S RED? ^ 

Ss: Yup, yes, it's red 

/E: CAN YOU FIND MORE ^EARS THAT ARE LIKE THIS ONE SOMEHOW? 

K: Here's another red one, and another one, bunch of red ones, right? 

HMM~CAN YOU PUT THOSE REDS TOGETHER SOMEHOW? .HOW WOULD YOU DO 
^ THAT? 

T: In my hand like this (also has blue ohes in hand, though) 

E: CAN YOU LOOK AT ALL THOSE BEARS IN YOUR HAND AND SEE IF THEY'RE 
ALL THE S^ OR NOT? 

K: ' Look, Tommy — give m^ those blue ones you don't need 'em ^et 
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E; WHY DOESN'T HE NEED TH(E BLUE BEARS?^ 
K; I dunno ohe just doesn't now 

E: NOW THAT iq^TY, TOOK AWi^Y IHE BLUE ONES, ^j^MMYr-WHAT COLOR ARE ALL 
THE BEARS IN YOUR HAND? W YOU KNOW? 

f 

T; They' re all She r^d ones 



E; SO, ARE ALL THE BEARS IN YOUR HAND RED NOW? 
T; Yes 

^0 DO YOU HAVE- ALL THE RED BEARS THERE ARE HERE IN YOUR HAND? 
^: No, he ^doesn't cause here's one by roe ^ Here, ;Toinmy 
E: NOW, DOES TOMMY HAVE ALL THE RED BEARS IN^HIS HAND? 
SsT YUp yes guess heroes 



E: DO YOU HAVE SOME BEAR§ NOW KATY?* 

K: Uh huh 

E: WHAT COLOR ARE YOUR BEARS? 

K: The blue bears they like me 

'E: THAT'S 'good— ape ALL THE .BEARS IN YOUIt -BLUE ONE.S? ^ 

1 

K: Yup ^ 

E: DID YOU MISS ANY OTHER BLUE ONES? ^ 

K: Nope all hete they like me aloj: so they all came here 

E: NOW, DO YOU TOINK WE O^N SCRAMBLE THEM ALL UP TOGETHER AGAIN? 

Ss: Well, OK ^ow .1 ' 11 'take a 'turn (etc.) 

E: WHAT COULD WE CALL THIS BIG GR:0UP OF TflmCS-^WHEN J T^S ALTOGETHER 
'LIKE THIS? / . , 

/ 

Ss; I don't know Call it stuff call it camels again (laughter) 
no , they ' re bea^s 

E: HERE ARE SOME OTHER' ANIMALS— CAN YOU TELL WHAT THEY ARE? 



ERIC 



174 



164 



5s: rats no mice littl^^^ces look at their whiskers! I like 
, them better than bears 

E: CX)UIiD WE JUST MIX THEM IN WITH OUR BEARS NOW? / 

Ss: OK ' no all right - \ 

E: WHY DON'T. WE? NOW, MIKE, CAN YOU MAKE A 'GROUP WITH SOME OP THESE 
THINGS? f ' ' < 

T: No Well, how about^ the blue mice-;-only blue mice are over by me 

now ^' 

E: DO You WANT ANY OP THE OTHER BLUE ANIMALS IN YOUR GROUP TOMMY? 
T: No, jvist the mice /-^"^ 

K: I wcmt the red mice), then! Here give 'em to me now 

E^: DO YOU GUYS THINK YOU-<:0ULD PUT THE RED AND^THE BLUE MICE TO- 
GETHER JN A GROUP? ^ I 

S^s': No Why do that? they like to be likfi^ ^is (points) 

E: (points, to the bears) ALL THE BEARS ARE STII^ TOGETHER. ARE THEY. 
IN A GROUP DO YOU THINK? ' * • / . 

Ss:* No maybe a bear group (Tommy) 

E: S:;SCE THAT'S A BEAR GROUP, COULD WE CALL THOSE TOGETHER <pointS 
again) A MICE GROUP, OR NOT? - ' 

Ssz No irtaybe why do that? 

E^: ARE THEY ALL MICE— WHETHER THEY'RE RED OR BLUE? 
Ss: Yes sure ^ lots'amice 

E: THEN COULD YOU PUT THEM ALL TOGETHER AND CALL IT A MICE. GROUP? 
Ssi Maybe ^ yeah go ahead \^ 

£: LET'S TRY IT^ OK? (they do it correctly) NOW WE'vfe GOT HOW MANY 
» ^ GROUPS (poMp to bear gro^ap and then to mice group) ? 



S^s: one two^^^o groups now^_ right? 



E r AND "ONE GROUP IS WHAT? 
T: Bears and one is mice 
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E: OKI l^T'S SCRAMBLE THEM UP AND ADD THESE THINGS (gets out anchors)^ 
"" • WHAT DO YOU' WANT TO CALL THESE? 

Sss xiles 'hooks no tables they're little tables for the mice 
tQ eab oal • 

Es ' LET'S SEE WHAT KIND OF GROUPS YOU CAN MAKE OUT. OF ALL THE^ 
THINGS, OK? * \, j 

(groupings were still very randoia~25 minutes was up) , 
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SERIATION #1 

' ■ • " ■ "i 

E: WE'RE GOING TO BE MAKING SPECIAL KINDS OF GRCnjPS---GROUPS WHICH 
ARE IN ORDER. A GROUP IS A WAY OF PUTTING THINGS TOGETHER THAT 
ARE ALIKE IN SOME WAY. THIS MAKES IT EASIER TO THINK ABOUT THEM, 
OR REMEMBER THEM. 

IN THIS ROOM Wj; jCOULD MAKE A GROUP OF PEOPLE, OR OF CHAIRS. ^ 
GROUPS SHOULD PUT THINGS TOGETHER THAT ARE ALIKE JN SOME WAY, 
LET'S THINK ABOUT WHAT IS ALIKE OR THE SAME ABOUT ALL THE CHAIRS 
IN THIS ROOM. 

V* 

Brandon: Same kind, same wood 

^ \ 

E: THE CHAIRS ARE THE SAME KIND, BECAUSE SAME WOOD— RIGHT, BRANDON I 
IF WE MADE A GROUP OF TABLES IN HERE THEY MIGHT BE THE SAME. 
CAN YOU. SEE HOW THEY WOULD BE THE SAME? 

Jennifer: They have same wood, too— same color chairs — all are brown 

E: THEY HAVE THE SAME KIND OF WOOD, AND MOST ARE THE; SAME COIX)R. 
THE TABLES ARE DIFFERENT IN SOME WAYS 7 TOO— FOR ^EXAMPLE ) SOME 
OF THE TABLES ARE ROUND AND SOME ARE SQUARE (E points to tables) . 

Ss: There's ^ square one — it's bigger than this one ^ 

E: I'M .GOING TO GET OUT SOME STICKS NOW, AND TELL YOU ABOUT A SPECIAL 
" KIND OF ORDER WE MAKE WITH A GROUP. THERE *S A SPECIAIi KIND OF 
GROUP .WHERE YOU PUT THINGS INTO ORDER, THERE ARE MANY KINDS OF 
ORDERS OR WAYS TO PUT THINGS INTO AN ORDER. LOOK AT THESE 
STICKS-- THEY'RE ALL STICKS, AREN'T THEY? 

Ss: Yes yup', look like sticks of gum ( ^ 

Ei THEY DO, DON'T THEY? WELL, THEY'RE ALL STIjSRS, BUT'THEY ARE 
DIFFERENT.. LENGTHS (SOME ARE LONGER THAN OTffiIRS) . ONE OF THE 
WAYS YOU-^fiAN PUT THINGS INTO AN ORDER IS BY) HOW LONG THEY* ARE. 
THESfi ARE ALL DIFFERENT LENGTIjlS, AREN'T THEY? 

SsHjC^'Yeah/ right 

i * 

E: AND THEY'RE ALL THE SAME BECAUSE THEY'RE STICKS. LET'S PUT THK 
GROUP OF STICKS INTO AN ORDERED ROW. FIRST, WE HAVE TO FlND 
EITHER THE TALLEST OR THE SHORTEST STICK. HOW ABOUT YOU, NEAL, 
CAN YOU FIND EITHER THE TALLEST OR THE SHORTEST STICK? YOU MAY 
HAVE TO MEASURE BY HOLDING THEM NEXT TO EACH OTHER VERY CAREFULLY: 
BUT BE SURE YOU'RE RIGHT. . j 



Ne^l: This one! 
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E: V^AT'S WHICH— THE TALLEST OR THE , SHORTEST? 






N: t;all6st ^ 

\E: TALLEST? RIGHT! OK, NOW LET'S: PUT YOUR ROW RIGHT HERE IN PRC»iT * 
OF YOU—CAN EVERYBODY SEE THIS ROW? 

Ss: Yupr I can see it . ^ / 

E: NOWr LISTEN CAREFULLY. LOOK AT REST OF THE STICKS. YOU NEED TO 
FIND THE NEXT SHORTER STICK. .,IT WILL BE THE STICK WHICH IS THE 
MOST LIKE THAT FIRST STICK YOU PICKED, BUT JUST A BIT SHORTER. ^ 
TRY IT, PUT IT RIGHT BESIDE THAT FIRST ONE IN YOUR ROW* 

.(N does this correctly) ^ ' <^ ' 

E:/ THAT^s"* GOOD— YOU CAN. MAKE SURE THE STICKS ARE IN YOUR ORDERED 
ROW VERY STRAIGHT (E shows this) TO BE SURE THAT YOUR ROW IS 
IN THE RIGHT ORDER. 

. YOU KNOW WHAT? 

\^ ^ 
%at? . 

• r 

THESE/^TICKS WILL LOOK JUST LIKE STAIR STEPS WHEN WE'RE DONE— 
IF IT'S RIGHT. NEXT, LOOK AT THE STICKS WHICH ARE LEFT* JUST. 
ONE STICK LEFT. SEE IF THAT STICK' IS THE LITTLEST ONE. ^ » 



N: it is 



E: NOW, CAN" YOU PUT THAT LITTLEST STICK DOWN HERE SO THEY'RE ALL IN 
^ AN ORDERED ROW? (Jennifer places "Correctly) THAT'S VEfRY 

G00D1 NOW, OUR ROW GOES FROM THE TALLEST OR BIGGEST STICK TO 

THE SHORTEIST OR LITTLEST^ STICK, AND ALL THREE STICKS ARE IN ORDER. 

REMEMBER, THIS IS A VERY SPECIAL KIND OF GROUP BECAUSE IT HAS AN 

ORDER. 



Neal: (porpts to, two more xS.ticks by ;i]^) what are these for? 

"Er WE'^K^GOING TO DO MORE WITH TrfOSE STIcKS IN JUST A FEW SECONDS, 
OK^E/ 

N: OK,^:Qod 

E: LET'S SEE IF OUR IS JUST RIG^^-WE STAREED WITH ^E BIGGEST 

OR TALLEST STICK, THEN. FOUND ONE WHylCH WAS MOST LIKE THE FIRST 
K ONE, BUT JUSTJA TINY BIT SHORTER (E points to; each one), ANQ 
THIS ONE Is THE SMALLEST OR THE LJTTLE TEENY ONE^^RIGlSP? 

Ss: yeah, right, y the baby one 
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Es THIS^TIMEr LET'S START OUR ORDERED ROW WITH THE BABY OR SMALLEST 
\-ONE*. WHICH ONE WOUJjD COME "^EXT, JENNIFER? ' WHICH ONE IS OUgT A 
BIT BIGGER THAN THIS ONE? * , 

(J puts last two sticks correctly in line) 



E,: VERY GOCBl NOW THIS^RpW GOES FROM, THE LITTLEST TO THE BIGGEST. 
ST^CK— AND it" STILL .LOOKS LIKE STAIr'sTEPSI 

(E gets out two more sticks) NOW, LET'S SEE WHAT WOULD HAPPEN IF WE 

HAD A Couple more sticks, this is pre;tty tricky;; this is a 

HARD ONE! LET'S START WITH YOU, MICHAEL BV IN THE HEW SHOES! ^ 



Ml OK . ' . 

itT 

E: I'M GOING TO PUT THESE TWO NEW STICKS WITH ALL Tip! OTHERS AND MIX 
• THEM UP INTO ONE BIG GROUP OF STICKS,' "^KE, CAN YOU LOOK AT 
ALL THESE STICKS AND' FIND "THE VERY SHORTEST OFl SMALLEST STICK? 

(M does this correctly) 

E: .NOW, LOOK AT THE REST OF THE , STICKS AND'.FINb THE?>j^NEXT BIGGER— THE 
STICK' THAT'S JUST A BIT BIGGER 'THAN THE FIJRST ONE YOU PICK0D,- 

J: CahxJ ^elp 'him? • ^ ' , / ' ' ^ ' - * . 

;E: .IF IT'S OK WITH, MICHAEL. . . ^ 

^M: OK (they put correct one in line) - ) ^ * - ^ f 

E : pN(3W, BE CAREFUL TO I^Ef THE BOTTOMS 6e YOUR ^ICKS 'IN- A STRAIGHT 
BINE filKE WE DID BEFORE. , OK, NOW WHERE'S THE NEXT BIGGER STICK? 
^THE ONE THAT'S ,MOST LIKE THIS* ONE .(points) RUT JUST, A BI^ 
BlGGEll? • ^ ' ^ 

^^(they* find it while E- still talking) ' ' " . . ' 

NOW, WHERE'S TftE NE5CT BIGGErNtICK? ^ J - : 

^ ' N . • ^ / * \ ' . ^ 

'(Neal picks out wrong one; Brandon shedces head "no") / : *\ 

^ " '^'^ ' 

WE HAVE TO^BE CAREFUL TO ^ PICK THE STICK THAT'S JUST A ^IT 6IGGER. 
^ IS IT THE ONE NESL* IS* HOLDING? BRANDON DOESN'T THINK SO. WHY 
NC?r, BRA^DOT? , . 

B: '(picks up correct stick) this one's next bigger — I can see it I 

E: DOES THAT ONE LDOlC MORE LIKE THE^^^T ONE IN YOUR LINE,,NEAL? 
'(nods yes) THEN WHEife ^^ES IT GO IN YOUp ORDERED ^ LINE OR ROW? 
(N places it cprr&ctly) . ' ♦ 



NOW, LOOK ;^D-OTO ROW. EACH ONE IN LI^E OR ^ROW GETS A LITTLE BIT- 
TALLER— JUST ^LIKE GOING liP STAIR J5TEPS AGAIN • HOW DOES IT LOOK \ 
— TO YOU 'GUYS? ' ' " • * * . *^ 

B: It looks fipe ' J; , -good N: like.,s,tairs now, *f" 

£; NOW, I'VE GOT A PROBLEM FOR YOU--WB NEED TO SWITCH OUR ORPERBD 
'I^OW ILROUND SO THAT INSTEAD OF STARTING WIT^ THE LITTLEST OR 
\SH0RTEST ONE, WE START WITH ^E ^IGGEST ONE.' LET'S QIVE IT A 

THERE'S THE BIGGEST ONE (E points) . WHAT STICK WOULD COME NEXT? 
WHERE'S THE^ OKEI THAT'S JUST A LITTLE BIT SHORTER? WHERE'S THE 
. SMALLER' ONE?* 

(N picks correct one and M nods - OK) * 

GOOD!^ JENNIFER— WHY DON'T YOU SHOW US THE NEXT SMALLER ONE— ^ 
THE ONE WHICH SHOULD BE NEXT IN LINE. (J does SO) • 

e': very GOODl (this continues, with Ss taking tiim^ placing the 
"n^ smaller^* stick in line iintil Neal places last^one) 



. NOW, NEAL, IS THAT THE VERY SMALLEST STICK? IT SHOULD BE IF ^ 

• 'IT'S THE LAST ONE WE PtACE INaOUR^ROW*. 

N; it's the smay.est B:. greatl , ^ • 

E : GOOD- (puts 'sticks away) ' HOW WOmX) YOU LIKE TO PLAY WITH SOME 
' DUCKS NOW? * ' ' . 

Ssx yeah, OKi etc.' ^ ' ' 

E: HE^'S THE VERY^SlGGEST DUCK — SHOULD WE MAKE IT THE FATHER* OR 
THE MOTHER DUCK? . ' . ^ 

Ss: father duck * ^ 

E: v*ok; NOW THIS FATHER DUCK HAS A PROBLEM, THE MOTHER DOCK WENT AWAY 
FOR AWHILE AND JS AID Tb THE FATHER ' . ' ^ 

' * ^'"^ » ^ ^ 

MAYBEJ THE BEST" WAY TQ KEEP' TRAOC OF ALL THREE OF YOUR BABIES IS 
TO^'pdt THEM INTO SOME" KIND OF AN ORDE'R. 

* ^ - ' ' - . ^ . f ' 
B: C^n I have a turn now? 

SURE; {§^h^s already started to seriate them) YOU'RE STARTIN^S 
WITH THE VERY SMALLEST DUCK, AND YOU'RE GOING TQ MAKE^ YOUR ifcw 
GO ^N THAT DI^CTIC»I (points^f OK, WHERE'S THE BIGGEST ONE? 

B: here (points to it) . * - 



E: LET'S LOOK AT YOUR CHILDREN FATHER DUCK. HOW DOES THIS ROW GO? 

*» * ■* ti • 

J: little r bigger, biggest baby dxicksl * 

^ -J ■ ■ . : • ■ ' ^ ' 

B: or big r bigger, biggest . . - * \ 

I ' * * 

NOW, IF YOU WANTED TO PUT THE FATHER DUOC IN UNE TOOV WHERE ' 

WOULD HE GO, JENIFER?' ' ' * ^ ' . . 

J: at this end, «*^us^j5e' s the "biggest ; 
E: -RJGHT! ^ ' ^ , 

J: "I love the father duckl 

E: I. LIKE HIM, TOO. NOW, I'VE GOT SOME MORE THINGS FOR YOU TO PUT 
IN ORDER. (E puts away ducks and brings out buttenElies in dif- 
ferent shades o^ pink and after that different shades of blue) . 
THESE ARE THE SAME BECAUSE THEY ARE ALL BUTTERFLIES, AND THEY 
ALL HAVE COLORS. BUT TOEY ARE DIFFERENT IN A VERY SPECIAL WAY. 

S: There's a light one — alnuDst like white 1 i 

-p. " ^ ^ d y . 

E: GOOD! SOME OF THE BUTTERFLIES ARE LIGHTER OR DARKER THAN OTHERS. 
WE »CAN. PUT THESE INTO AN- ORDERED^ ROW JUST LIKE WE DID WITH THE 
DUCKS AND THE STICKS . ■ " ' " • 

i ^ , ^ 

^ FIRST,* WE HAVE TO FIND '^HE BUTIHRFLY WHICH IS EITHER THE LIOIT- 
EST OR THE DARKEST. WHICH SHOPL^'WE SOjfRT WITH? 

Ss: (J) the light^one (others: OKK iJ picks it up ' ^ 

E: OK, NOW WE NEED TO FIND ONE. FOR OUR ORDERED ROW THAT'S JUST A - 
. LITTLE DARKER THAN THIS FIRST ONE. THIS IS TRICKY--CAN*V0U FHiJD 
THE ONE' WHICW SHOULD BE, NEXT TO HIM IN LINE?. 

(B finds it and puts it in line) 

E: VfiRY. qOODl NOW, LOOK AT THE BUTTERFLIES WHICft ARE LEFT AND SEE 
IF YOU, CAN TELl^i. WHICH SHOULD COME. NEXT In' OUR ROW. WHERE'S 



THE NEXT DARKER ONE? 



M: 



is it this one? (wrong on'e) J: I don't tha!!^ so 



E: LOOK VERY CAREFULLY AT THESE LAST TWO BUTTERFLIES— THEY ARE AL- 
MOST THE SAME COLOR, BUT THIS ONE (points) IS iHJST A BIT LIOITER. 
THAO; MEANS IT'S MOST^ LIKE TOE LAST "ONE IN LINE AND SHOULD COME ' 
NEXT. CAN YOU (to M) SEE THAT IT'S A^IT LTOITER AND SHOULD 
come; NEXT? 4 * 4^ , ' 

M: Yeah ouess so (puts in correct jjlace,) 
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E: GOOD! NOW PUT THE LAST , ' DARKEST BUTTERFLY IN LINE TOO. THAT'S 
RIGHT!. NOW LOOK AT^-OUR ORDERED ROW., IT SHOULD GO FROM THE ^ 
LIGHTEST TO THE DARKEST. IS IT JOST, RIGHT? " - ■ _ , 

* ♦ * • . 

Ss: yes • right^ (etc.) - ^ 

E: (puts^ butterflies -away) SO FAR WE'VE PUT THINGS INTO ORDERED ROW 
BY HOW BIG OR TftLL^EY WERE^ AND HOW LIGHT OR DARK THEY WERE— 
'did you KN^® we can even PUT THINGS INTO ORDER BY HOW HEAVY^ 
% ' THEY ARE? \ ^ 

Ss:. no hpw sure you can ' 

fi: HERE ARE THREE JARS WITH WEIGHTS IN THEM. THE WEIGHTS ARE ALL • 
DIFFERENT., WE CAN PUT THESE WEIGHTS^' INTO AN, ORDERED ROW. 

FIRST , YOU HAVE TO -'PICK THEM ALL U^ AND COMPARE! pR SEE HOW ' 

.:heavy they are. ^ ^ , 

(Ss -do qiis) NEXT, YC^^HOUIl) FIND EITHER <THE IiICS^ST OR THE . 
HEAVIEST—LET'S ,STARt^pH THE-LIGHT53ST,^OR T^ EMIEST^T^ 

HOLD. . - ' ' * ^ * ^ ^ 

(M finds it) OK, MIKE, YOU'RE SURE THAT'S -LIGHTEST WEIGHT? - 



M: Yup* 



E4 bfexT YOU NEED ifo FEEL TOE WEIGHTS WHICH ARE LEFT AND* FIND THE 
"^^ 0N5 THAt/fEELS most like the FIRST ONE," BUT JUST A BIT HEAVIER,. 

J? • It's this ooe.' (E check^^ be SMre) ^ ' ' - 

E: ' RIGHTJ THEN-l*rilS ONE 'SHOULD ^BE THE. -HEAVIEST ONfe AND IT GOES ON * 
"x -THE END OF iDUR ORDERED ROW OF WEIGHTS. 

SO WE CAN- PUT THINGS INTO ORDER BY HOW .MUCH THEY WEIGH, HOW TALE 
OR LONG 'THEY ARE ^ AND HOW LIGHT OR DARK 'DHEY ARE; 

(E puts* weights away and jgets out three b6ars materials) ' ^ 

^LQQK'AT THESE "^REeXeAR^- ' THEY ARE ^ BEARS, BUT THEY' ARE 
DIP;FERENT 'SIZES. MAVBE Y0U-»CAN help he 'TELL THE STORY. * • 
JENNIFER, -CAl^ YOU^ PUT THESE BEARS INTO AN ORDERED ROW LIKE . 
-WE'VE BEEN DOING?; FIRST, .REMEMBER YOU MUST .LQOK CAREFULLY ^ 
y\ AT^ALL THREE* BEARS. ^ WHICH^^SHALL, WE STAR* ,WITH-7Tfe QIGGEST 
OR SMALlieST BEAR? ' " * ^ ' , * . ' ^ , 

•J: the'<iaddy bear— the biggest qn^l » * . . 

' Ei PJNEt 'now if WE STARTED WITH THE BIGGES^ BfiAR, -YOU HAVE* TO FIND 
0NE\THAT'S ^JUST A LI'^iTLE ]?»IT SMALDER THAli DADDY .BEAR TO COME, 
NEXT IN YOUR llDW. - * . " . w ^ ^ . 



(J puts mother bear next in row) ^ 
E: NOW, LOOK WHO'S LEFT — THE'^VERY SMALLEST BEAR . ~ 

) . 

J: Here's the baby bearl 

E: IT'S." VERY COLD, AND WHEN WS COLD EVEN BEARS NEED' TO' WEAR CLOTHES • 
HERE ARE SOME CLOTHES FOR THE THREE BEARS.* IT'S VERY IMPORT/iNT 
TO GIVE THE*^GHT-SIZED CLOTHES TO THE RIGHT-SIZED^ BEAR, SO' THEY 
WILL FIT JUST RIGHT. MICHAEL, CAN YOU GIVE THE BEARS THEIR 
^RTGHT-SIZED .CLOTHES? YOU WILL PROBABLY HAVE TO PUT THEM IN AN 
\ORDERED ROW TO BE SURE->^ ARE Kyai^ CAN YOU GIVE THE FATHER 
BEAR THE BIGGEST CLOTHES§liiGB^ 'S THE BIGGEST BEAR? 

. (M does so without difficulty) * ' " • 

E: SO,.TH(feE J^ERE THE BIGGEST CLOTHES? M: Yeah, big bear clothes^ ( 
they fit 

E: THAT'S RIGIJ* — THE BIQGEST GLOpHES' FOR THE\BIGGEST BEAR, SO THEY 
*"/ GO TOGETHER ' ' ' 

Mike finished giving the right-sized clbthes' to the 3 bears-' 
■ ' ' N ^ ' ' - ' ^ ■ ' . ^ 

' E : NOV^ LOOK — THE CLOTHES ARE IN AN' ORDERED ROW,' TOOi " HOW ABOUT THAT? 

Ss: Yeah — / ^ % , • 

THERE'S THE BIGGEST (pointing) CLOTHES FOR THE BIGGEST BEAR, AND 
THAT ONE'^ ANf^ITTLE BIT SMALLER FOR THE MIDDLE SIZED BEAR, AND 
' , HERE'S THE LITTLEST? CLOTHES FOR THE LITTLEST BEAR. 

' ^ B: I like that one! 

( ■ • . ... 

E: NOW THE BEARS ARfi GETTING HUNGRY, AND THEV NEED TO SIT AT THEIR 
TABlir F6R breakfast. .HEi^ ARE SOME GHAIRS\ FOR THEM TO SI^ ON. 
NEAL, CAN YOU OEVE EACH BEAR THE ^GH^»;CHAII^? THEN THE GHAIRS 
WILL MAKE ANOTHER ORDEREp ROW— LtKE THE ROw\oF BEARS A^p THEIR 
CLOTHES. ; , ' ' ' . * - 

, ' ' ^ ' . 

iN: Sure; (finishes with baby bear) li£tle'chaiir for baby bear; OK ' ^ 

E:^ GOcJd! , NOW, JENNIFER, ..HE^ ARE g£)ME S?OC»IS FOR THE. BEAR FAMILY 
TO EAT THEXs£cEREAL WITH. .*CAN YOU GIVE EACH BEAR THE RIGHT- 

• SIZED SPOON? YOU WILL- HAVt TO PUT THE SPOONS.JNTO AN ORDERED^ 
ROW TO BE SURE VOU ARe' RIGHT* " ^\ > 

• • • • - ■ . m. / •• /. / 

, J: Here' s' one for you, i,Daddy bear*, and one for;you inajnma anathe 
bciby onB for you baby baar. OK * . " \. ^ 



E: -VERY GOOD.V NOW LOOK AT ALL OUR 'ORDERED. ROWS ! EACH ^^OJJ^-STARTS 
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' WltH THE BIGGEST THING AND EACH THING IN THE ROW GETS SMALLER, . 
, RIGHT. 

•* ' , ^ 

J; .Right , B: Yeah ' , • ' 

E: NOW, MIKE /CAN YOU ^PUT THESE BOWLS OF CEREAL INTO ANOTHER ORDER 
LIKE THESE OTHERS, SO W CAN BE SURE TO GIVE THE RIGHT-SIZEI? 
^. BOWL TO THE RIGHT-SIZED -BEAR- 

, .M: bK^SfiSte-j one's for you daSdy bear, here's yoU^ mamma. be ^r, ^nd 
•^this'^d^^-'on^-m^ be for the baby bear,' right?. ^ 

'^E: GOODf (g^s aat J^'re^'-b^ds). . • 

B; Look at 

aC^T bWvNDONi the BEDS COME LA&T— >^E^AJ^ HAVE 

*?■ * 




E:- THAT'S RICSiT bWvNDONx 1!HE BEDS COME LA&T-'^^E^AJ^ HAVE EATEN 
NOW, AND, WANT TO TAKE'a NAP; 'CAH YOU PUT ^ B^DS • INTO 'k^-'' ^ ^ 
' SPECIAL ORDER, ,S0 EACH^BEAR ^'LEEPS^IN THE RtCTT-,S^IZED BED? ;\>, 
.THEY'D LIKE THAT I THINK*. * , ^ . , ' . \. 

' ' / ^ ' " * 

' ^B does so quickly) * , ' * v , >^ 

/• 

E: NOW LOOK AT ALL THE^E THINGS—BEARS AND CLOTHES AND CHAIRS AND 
^' SPOONS AND BOWLS AND BEDS— EVERYTHING IS IN AN ORDER STARTING, 
' > -WITH—WHICH, THE BIGGEST OR THE Sl^IALLEST? • ^ 

, ^ ; . t ^ »' • ' \ 

Sp^l the biggest^ I • ' - ^" > . 

AE: 'RIGHT (Points to Ifciddre-sized things) THE^NEXT THINGS *IN^ . 

6 . OUR LINES ARE WHAT—BIGGEST OR MIDDLfi-S^ZED? 

xSs: Middle-sized middle-ones ^ ' • ; 

E- '^(3k„,N0W LET'S SWITCH ALL OF OUR ORpERED^^W SO WE START WITH' BABY 
."^AR THIS -TIME ^ (each £ does a ^ow, switching- the ^order-^^^l it tie 
"help from e' necessary) > . ^^^^^^ 

* E-: .80 ?AR TODAY, WE'^^ PUT I^TS OF DIFFERENT KINDS OFjTHINGS INTOj; 
ORDERED ROWS 'c^.lInES, HAVEN'T WE?^ ' / ' 



Ss: -*Yes 



- E:" LETT'S SEE—WE'VE PUT'THJ-NGS INTO ORDER BY LENGTH OR HOW LONG/ 
7 THEY ARE, WE.'VE PUT THINGS • It^TO ORDER BY SljZE, OR HQW BIG THEY 
\ ' ARE, .WE' YB PUT. THINGS INTO ORDER BY HOW LIGHT OR DARK' THEY ARE, 
■ AND NOW I'LL SHOW YOU SOME OTHER WAYS WE CAN PUT THINGS INTO 
•\ ' ORDERED ROWS, OK? N6XT TIME WE GET TOGETHER WE^LL ^PRAtTTICE ALL ^ 
, , THESE WAYS OF PUTTING THINdS INTO ORDro* 

(E g^ts out cards with different munlier 'dots, on them) 1/JOK AT THfiSE 
CAiRDS>- : \ . " ' . ' ^ /-^^ ^ 
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(Ss star-t counting dots on them spontaneously) * / ' '^'T^" ' 

E: YES/ ^ YOU "see THEY EACH. HAVE A DIFFERENT NU!©ER 6f'JX)TS ON THEM.^ 
WE CAN. MAKE AN ORDERED ROW OUT OF 'tHESE CARDS; THINKING ABOJJT ^ ' 
'how MANY DOTS EACH ONE HAS. LET'S START WITH THE CARD WITH",, . 
JUST ONE DOT. WHERE IS IT? ' ; • ^ « . 

J: ^ Right. her^ ' ' \ ' ' * ' ' , *' ^ 

•Ej ok, NOW'NEXT WE'D NEED THE CARD WITH JUS r ONE MORE DOT ON* IT. ' . 

B: Here's it^ — two dots, ' t^iere 's three, and here's four (finishes ifow) 

E: THAT'S GREAT BRANDON^. (puts car'ds away an'd gets out three 

weights concealed in jars. NOW SOHETIl^S WE CAN MAKE AN OkDE'R 
WITHOUT SEEINCS THE THINGS WE'RE PUTTING INTO OI?DER. HERE ARE ^ 
.J SOME JARS WITH. WEIGHTS OR HEAVY THl^NGS IN^THEM. YOU WILL NEED 
TO PICK UP each: ONE AND COMPARE THEM TO FIND' OUT WHICH 'ONE TO 
START WITH IN YOUR ROW. ' NEAL«r CAN YOU FIND THE VERY , HEAVIEST 
WEIGHT? REMB^ER YOU HAVE TO PICK. EACH ONE pP AND COMPARE BE- 
. FORE YOU WILL BE SURE. * , ^ 

» 

,N: (plays t,hat each are very heavy) oh, this/ one is sooo heavy 



-^r^ (checl^s it)^ ,OK.f THAT ONE IS , THE HEAVIEOT ONE. NOW FEEL THE TWO 
^^ICH ARE LEFT. AND TELL ME WHICH ONE IS MOST LIKE THIS" FIRST ^ 
ONB~BUT- JUST*A' pjT LIGHTER (OR NOT AS HeVvY) . 

This one, I think,- this is tricky! J 

'E: 3ET SURE IS--^BUT THAT'S THE' RIGHT ONEr'SO THIS ONE MUST BE THE 
LIGHTEST OR ONE TftAT'S EASIEST TO* PICK UP, SO YOU^ CAN 

PUT m ^T ,THE ENeT OF YOUR^ ROW.^ , ' , , 

(ij'does thi^) • ' ^ ' ' . V ^ . 

(E puts weights away and gets out jars filled with different amounts 
of potting soil) . ' v. * ^ 

E: HERE IS ANOTHER WAY YOU CAN PUT THINGS^ INTO C5RDER~BY HOW MUCH 
THEY HAVE (OF SOMETHING). LOOK AT ALL THE 'JARS, BRAN D(»I— WHICH 
ONE IJAS THE TINIEST AMOUNt OF DIRT? . JUST A U'^^TLE, BIT OF DIRT. 

B: This one does — I think 

OK, NOtf JENNIFER, CAN YOU FIND THE JAR THAT LOOKS MOST Llick 
THIS 0N5? ONE WITH JUST *A WEE BIT MORE DIPT IN IT? 

J: tois one, and then comes thi^ one, and that... is this right? 
.Does it look, right to you? (finishes rowl!) 
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THAT'S GOOD. NOW^ BEFORE YOU GO BACK TO THE ROOM YOU CAN EACH 
TAKE ONE OF THESE SET 8f MATERIALS WE'VE BEEN PLAYING WITH AND 
Plrt THEM INTO ORDER, OK? I'LL CHECK TO BE SURE YOU'RE. DOING ^ 
IT RIGHT. 



\ . 



t 



/ 
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SERIATION n 



E: (shows sticks)> WHAT DO YOU WANT TO CALL THESE? 

Ss: .1 don't care (Lance) big, bigger, biggest (Andy) biggest, 
bigger, biggest 

E: HMMMM; BIG, BIGGER, BIGGEST—WHAT? 

Andy; sticks? * ♦ - \k 

E: OK, STICKS; WHAT'S DIFFERENT ABOUTNtHESE STICKS? WHY ARE THEY 

DIFFERENT? I . ' 

» • 
Ss: Well, 'cause there '-s little ones and bigger ones (Jordan); 

cause, we>l one's biggei^ and one's smaller, and one's even - 

smaller (Andy); or one's medium and one's smaller yeah. 

(Andy spontaneously; seritftes the sticks) 

E: ANDY, DID YOU JtJST DO SOMETHING WITH T§OSE STICKS? 
J: What- did ^e do? 



ir (/^he 
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A: Smaller and smaller an' smaller (/then made them into graphic 
display) 

E: OK, JORDAN, dO YOU'^ANT TO' TRY TO DO SOMBTOING WITH THOSE STICKS? 
^J: Yup! "(puts in ran dc^ fashion) 

E: JORDAN IS MAKING A DES!SX3N (said^ for benefit of tape)* 

ANDY, DO YOU.I^MEMBER WHAT 'YOU DID WITH THEM?^ COULD YOU DO IT 
Aci^N? ^ . * i 

3SVt don't know" (makes randbm array, similar to Jordan's) 

E: BR£NT> DO YOU WANT *a' TURN* ^OW? * ' . 

B: y^P^ want to see what I made (random array) they, go, like this-- 
""here's a four — see it? 

E:. UKHOM—CAN anybody PUT. THEM INTO SO^ KIND OF ORDER— I THINK 
A^DY DID ONCE? 

^ • ' - ' ^ ^ ' • • • 

A: %f L did- bnce . . ^ 

J: L^t me try ^ * • 

%<i Yo^ already got your turn Jordan! ^ • • _ 

J: I 'thought I get another^ one f 
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E: YOU'LL GET LOTS OP TUBNS, OK? 

Ss: OK, good ^ 

.1 ^ 
E: (points to biggest or? longest stick) IS THIS ONE TH5 BIGGEST OR 
THE SMALLEST STICK? ' * • . • ' ^ 

S^s: Biggest one^ 

• E: ,(pointa to smallest) AND WHAT ABOUT THIS ONE? 

Ss : Smallest . / ' ^ 

(E^ starts to point to stick left, and B says "medixim size^ one" 

E: OK, AND WHERE WOULD THAT ONE HAVE TO GO, IF THESE WERE IN ORDER?' 

That one would have to go right there (puts it in line correctly) 

HOW. CAN YdV BE SURE YOU'RE RIGHT,- BRENT? ARE YOU SURE THAT'S 
'RIGHT OR IN THE RIGHT PLACE? . ' 

Cause this one's bigger (points), and this one's medium and this 
one's small. I can go from this one^^'to this one up to that 
(goe3 up with fingers lik^ stairs) 

E: OK, YOU STARRED WITH WHICH ONE THIS TIME? 

B: The biggest ^ 



E: YOU STARTED WITH THB BIGGEST THIS TltJE, SO WHY DC^'T YOU START 

• I 



WITH THE SMALLEST THIS TIME—CAN YOU TK) THAT? - ^. ^ 



J: I wantz-to when he's* done 
Er^ FINf) J 

(B. starts with .smallest) B: there, that one tl>ere (has some trouble 
with two bigger ones, changes row 

E: (points ta> next-bigger, one, now correctly placed): is this one 
the next oigger or not? 

B: ^ It's .OK , and here's a biggest one, bright? 

E: hTOW IT'S JORDAN'S TURN 

(Jordan puts biggest one in middle 

B: a €fiat's not right 



E: JORDAN HAS THE BIGGEST IN -THE MIDDLE DOESN'T HE? HOW ARE YOU, 
' GOING TO DO IT BRENT? 

^ (Brent does it correctly again) 

£; NOW LANCE, CAN YQU PUT THEM INTO SOME KIND OF ORDER? 

(he makes them' into letter "L") L: ^there's an L in my n^e— see it? 

E: OH, YEAH; DO YOU THINK YOU CAN PUT THEM INTO AN ORDER STARTING 
WITH EI'fikER THE TINIEST ONE OR THE BIGGEST ONE LANCE? 

L: (plays with sticks, has' trouble getting started, others start 
to help him) 

E: WELL, H^VE YOU DECIDED WHICH ONE TO START WITH? THE BIGGEST OR 
^ THE SMALLEST? 



L: Now it's a cfapital I 

; like an-airplcine I 



J: Xiooks li^e an-airplcine I^^thDik 



,E: GEE, YOU'VE MADE ALOT OP SIftPES, NOW DO YOU THINK YOU CAN PUT 
^. ' THEM INTO AN ORDER—MAYBE SIDE-BY-SIDE SOMEHOW? 

L:v. Maybe it's easier to put them up higher-- look at this -one (con^ 
tineas graphic) 




fEi (puts sticks away and gets out ducks) / ' 

♦ 

Ss: Oh, ohl look at those funny ducks (etc.) 

P' . 

E: YOU LIKE THESE? WHAT ARE THEY CALLED? 

Ss: Ducks 1 ^ ; ^ . 

E: HOW ARE TOESE DUCKS DIFFERENT? WKAT'S DIFi^RENT ABOUT^ THEM? 

^: (Ss begin qtiacking) ,AND YOU'RE QUACKING JUST LIKE DUCKS? (points 
to biggest duck in random array) WHICH DUCK IS THIS ONE? WHAT 
SHALL WE CALL HIM? \ . ' 

They quack' different — qtiack, quack (etc.) 

E : * LOOI^VERy CLOSELY, OK? WHAT ELSE IS DIFFERENT ABOUT THESE DUCKS? 

J: I'm the daddy duck 1 (others still q\aack some) J: big, bigger. . 

E: WHAT DID YO(J SAY JORDAN? 

Big, bigger ducks-rthere' s the daddy duck 
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E: MAYBE YOU CAN BRIN^ ALL THE DUCKS OVER TO YOU— WHERE '-S THE 
FATHER DUCK' (gets it from Brent) , 

NOW, CAN YOU HELP LINE THEM UP INTO SOME KIND OF A ROW?^ 
Brent: I will (others echo: I will, I will) 

E: OK, BRENT, LET'S SEE HOW YOUR ROW WILL LOOK, THEN EVERYONE ELSE 
CAN HAVE A TURN-- ALLRIGHT? 



Bj 



Then this is the mother duck " kir^y -^f^ ^ 




E: IS SHE A LITTLE BIT BIGGER OR A LITTLE BI* SMAL^ THAN' THE 
FATHER DUCK? 1 

Bigger, well, (A says smaller Brent!) B: smaller ^ ' 

The little ones in the way (takes a couple smaller ones) , . 

CAN YOU BRING THOSE BACK-^-THEiR^F-AMJ-LY? SO B CAN FIIIISH_JIIS 
ROW? 

J: Well, OK Quack, him gonna com^ now quac;k ' :quSck 

B: I think I'm thru now '-"^-^W^ _ 

B: OK, YOU SAID THAT WAS THE FATHER? B: /*e^ 

— • • • « 

'E: and how are THPY GONNA LINE UP? ^ . ' 

B: This is big (points to^ mother) so the mother goes there 
E: HMM,'tHE mother GOES NEXT, THEN WHAT? 

B: One of the. babies, and this baby (these two are not in ? line, 
but in a "bunch") ^ 

E:, IS THERE A WAY YOU COULD MAKE THEM IN A LINE? 

B: •OK, the father, the mother, and. a baby go next, and another 
baby go next 



E: WHICH BABY IS SMALLER—WHERE' S THE SMALLEST BABY? ^ , 

B- Here, this one (begins quacking in high-pitphed baby duck sounds) 

' . / 
E: - SO THE SMALL ONE IS AT THIS END? 

B*: -Yup Es LOOK WHAT HE'S DONE!- ARE THEY IN A ROW NO^? 

Ss: Yes guess they are dunno * . * 
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E: HAVE YOU EVER SEEN /WALKING DOWN TO THE LAKE? 



Ss: Yeah 



down to lake (J) ^ 

BIGGEgf ONE OR THE LITTLEST 



E: DID THEY GO IN A ROW LIKE THlS?^ 

E0^^^^^^:'S^{£^^^0 IS THAT THE 

L: Littlest one ^ 

' k\ WHICH OlE IS LEADING THE WAY~I GUESS YOU CALLED HIM^ FA^fcER DUCK— 
~ IS HE THE BIGGEST OR LITTLES^? i . \v 



Ss: big big^st 



^^^^ 



E: (points to each successive duck in row) and is this a l^it smal- 
ler/bigger? ^ 



•-Ss: bigger, no smaller, that one's a little bit smaller 



^k, I'LL TAKE THE DUCKS NOW 

J: Hexie^s tl^je. big one ^hands to EK 

' E: HERE ARE SOME BUTTERFLIES (different shades of pink and then sit 
of blue ones) ' ' ^ . . 

Butterflies * oh ' boy' hmmm Jl I want to fly 'B: -you're not 
'^onna fly them . 

E: /NOW, ARE THOSE RUTTERFLIES THE COLOR OR ARE THEY Di^FFE^RENT? 

Ss: (B) different colors 
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fi: DO YOU THINK WE COULD PUT THEM INTO SOME KIND 6F| AN-'ORDER TOO? 
Ss: Yes I really like 'em (B) 



E: WANT TO TRX IT, BRENT? (starts .to put. them In random oSrder — 
playing ^with them) ' . . 

B: 'And this one goes like this — on your back and then this one (etc) 
. points to two butterflies V > 

fe: WHAT'S THIS ONE? IS IT LIGHTE^OR DAftKER? 

am I / - . 

Ss: Lighter J: lighter I guess A: iX's lighter I see ,,tJiat-v^ 



•E: AND HOW ABOUT .THIS ONE? IS :^.]h:GHT^R ORJ^^yEUCER? '\ •• V 
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Ss: Darker ' 

E: CJiN you THINK OF A WAY ^ PUt' THEM IN ORDER NOW? ^ ^ 

B: Let's try again — now this one goes here^and then thlV goes^^Hext 
leb*s see- (gets half right) . , . ' . 

E: ARE SOME OF YOUR COLORS D^VRKER THAN OTHERS? B: yes~thesfe are 
^dark down here, (pts to one end of row) ^ - 

4 

Ss: fly'm fly fly away (begih 'to fly butterflies) 
E: OK, FLY THE BUTTERFLIES *BACK - ' ; ' 

(E puts away butterflies and gets out '3 weights, poncealed^ in » . 
'painted jars) * ^ ' ^ . ' . • 

Ss: What are those? ^r— y ' ' 

E: THeV'RE WEIGHTS; CAN YOU FE^L THEM? , . ' 

E- WANT TO -feel'' THESE WEIGHTS? ' ' . • 

Ssi Oh heavy one lift thi§ one ^(e£c) give me all the light ones 
and see if I fall doWn ^ ^ ^ 

E: DO YOU THINK^WE CAN^ PUT THESE WEIGHTS IN ^OME KIND OF AN ORDER? 
Ss: i'-want to do it first*- no me . " ^ ^ 

\. ■ OK,' BRENT'S GOING TO TAKE A TtjRN", THEN YOU ANDY, AND SO ON/ OK? 

Ss: Afl right ^ - . 

- - . • ■ ■ * . . • ■ 

B: (starts to feel them and line them Up) this* is -big one, this is 
biggest . this is a smcill one * 

E: WHERE'S THE -HEAVIEST ONE? CAN YOU POINT TO THE ^AVIEST WEIGHT^ ^ 

B: * This isL the most heavy one^ ^ 

E: "wHEREil/THE LiaHTEfi-T bN^?_^ , ' " . ' 

§*^r This is the , most light ' , ' t ^ ^ 

Er ANDY'S TURfJ NtXT— I THINK I'LL SCRAMBLE THEm'aLL UP, OK?. ^ ^ ^ 
vA: OK; let's see nov ^ ^ ^ , , ^ * • . , 

E: ^;\J^DY,/ARE ^OU GOING TO START WITH THE LIGffipEST OR THJ) IffiAVIEST?, 
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A:* This is hard — here feel this one '(background discussion e^ut 
who's going next, etc.) c 

IS THAT ONE THE HEAVIEST ONE? ' . ^ 

A: Let Lance^ry it , , 

E: I'M STARTING WITH THIS ONE SEE? E; IS IT THE LIGHTEST OR— ^ 
L: It looks like a ."c" my row is a letter 



B: That's not* right * 
J: My tum^now, OK? 

E: LET'S SEE WHAT KIND OF ROW JORDAN CAN MAKE WITH'^ THESE WEIGHTS, OK? 

• ■■ • ' ' ■ ■ ' ' \ 

(sings and inak6s sounds while he works) piled them up with heaviest ^ 

one on the bottom (others popied this way of ordejping-- most 'were 

not, Correct:) 

(E puts wei^ht§ "away arid brings otit three becirs' materials) 
B: WE'RE GOING TCf DO SOMETHING WITH TOESE NOW ^ ^ ' - ' 

]■ 

Ss: Three bears? E: UM HUM * - ^ 

Ei YOU'LL EACT GET A TURN AT HELPING ME TELL THE STORY ANDY, LETJS 
START WITH YOU. CAM, YOU. PUT TOE ^REE BfiARS INTO SOME KIND OF ^ 
ORDER? 

* * * * 

A'; Like this (correct) started with smallest bear. • ^ 

E: NOW Li^CE, jCAN YOU PUT THESE CLOTHES ON THE BEARS IN A SPECIAL \ 
• WAY? . * * 



(L starts) WHO ARE YOU GIVING THOSE LITTLE- CLOTHES TO? 

■ * \ ■ - ■ ■ ■ 

L! The baby bear, and here a're the mother's clothes 

E: AND WHO ARE YOU GIVING THE BIGGEST CLOTHES TO? L: The Papa ^ 
bear and the littlest bear is on the very end ' 

E5 JORDAN ^(points to beds) WHAT ARE THOSE THINGS? WHAT DO YOU THINK 
THEY ARE? ' . ' * 

J: Beds, x:an I do them? ^ - 

E: SURE; CAN Y^U GIVE EACH BEAR A BED? \ 
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(j'puts the bears in b^ds^^ but takes them ottfe of a line and puts the •. 
mother bear in the jEiiggest bed— perh^^ because mother-bear, is . ^ 
wearing blue an^ the big bed has a blue covftr> • ^ , ' " 

P;' That's not right is it? y ' . 

"^^WELL, IT LOOKS LIKE HE . PUT THE BE^ Wim. BLUE. CLOTHES IN THE 
f BLUE BED. DO YPU SEE ANOTHER WS?VK>^DO IT BRENT? ^ 

J (puts them in correct beds, still not in order, too 

• E: ^SO'^YOU WANT TO f>U* THIS BIGGEST BEAR IN THE BIGGEST BED? 

B: \ Yeah , the ^ittle bear in the tiny bed and this is ^aama bear's 
bed right here (points tto each one) 

E: ism ARE THEY ALL ASLEE^T^Ss: Right shht^l . * 

E: WHAT BED IS THE BABY BEAR IN? Ss: The little one 

E: WHAT ABOUT ''mama BEAR— WHAT BED IS SHE IN?. , * 

. Ss; The 'little the littler no the \ah medium, the mediumjif really 
struggled to get .right^word* here O 
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E: WHAT ABOUT THE BIG DADDY BEAR--WHAT BED IS HE IN? 
Ss: ' Biggest bed, ' biggest bed ('all echo this response) » ^ 
LOOK AT THESE (brings out chairs) ^ ' . 



Ss: Chairs , . - • •"'\ 

/ E: HERE'S* SOME CHAIRS, MAYBE FOR IN THE KITCHEN; BRENT, CAN YOU 
DO THESE? CAN YOU GIVE EACH BEAR Av CHAIR? ' ' , > ' 

B>^ And this one sits here^ and this one right there thi^\opfe's fb^ 
the' mama n, * ' 

' . E: ' OK, CAN YOU PUT 'KiE CHAIRS BESIDE THEIR BED9, Sa ME CAN BE SURE 
THAT THE RIGHX BEAR WILL SIT IN THE RIGHT CHAIR? , / 



V 



B: Nbw you stay in your beds; lie down, yup that's ^e right bed / . 
for you (etc.) . * 

E: ARE THESE ALL( IN THE RIGHT ORDER NOW— DO YOU THINK? 

(B moves them) • ' 

B: Litti^ and bigger and biggest one — that's it / 

•Ei (gets out bowls) MAYBE THE BEARS'^ARE READY TO GET UP NOW AND 
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ARE GETTING HUNGRY* DO YOU THINK T&SY ARE?. - 

Ss: Yup -(have, them get out of beda) What are those — bowls? ^ what- 
,i?or? * ' ' . • * / ^ 

El THESE ARE BOWLS FOR THfi BEARS. CAN, YOU GIVE A BOWL TO EACH BEAR 
ANDY?^ ' * . • ! • ' 

(A dbesi SO" without seriating first) 

E:, GOOD, NOW THEY N^ED SOMETH^IG TO EAT WlTH--L00k AT TIffiSE (SPOONS) 
JORDAN, /who TOULD YOU GIVE ^THtSE DIFFERENT SPOONS ^?'' * ^ - , 

J: Let's see I'm-not sure ' . * 

E: WHO WOULD YOU GIVE THIS BIGGEST gPOON TO? 

^ * • ^> ^ * ' 

.J: Youl Ei^ OF THE BEARS,' I-MEAN. WHICH %EAR? 

J: Is ,this supposed to go here?, (gives to biggest beetr) 

E: THAT LOOKS PRETTY QOQD TO ME. AND ^AT BEA^ <JE^ TOE MIDDI^ 
^ • 'SIZED, SPOai, DO YOU THINK? 



J: That one? Yeah - to mama bear, right? • ' • * 

f ' • ' ' ' y 

E: YOUR' RE DOING* 'PINE—THAT LEAVES* WHAT ONE? 



J: Tiny one for baby bear, baby^'bear (starts* siil^ing like a baby" 
bear!). ^ 

^ / - • ■ 

LfiT'^ LOOK AT ALI/ THESE THINGS, OK? ARE TffilY ALL IN SOME KIND 
OF ORDER, OR NOT/ 

Ss: Yes hrder J little, bigger, biggest ^ dunno^{etc.) 

WE'VE PLAYED WiTH MflfNY THINGS TODAY^ HAVEN'T WE? DO YOU REMEM- 
BER ;^Y ' OF w^m » ^ ^ 

Ss: Butterflies/ ' 
El WHAT WAS DIFFERENT ABOUT THE BUTTERFLIES? 



Ss : Dunno 

I 

E: WHAT 'ELSE? 
J: DucHsi (qua 
E: IS THAT ALL? 



maybe' color yeah/ col6r, I think so 



k, quack) 



Ss: The three bears — that's all 
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E: HEBE ARE SOME ItoRE THINGS, TiteN'I'LL LET YOU. PIAY \vm WHATEVEjl 
YOU WANT TO FOR A WTTLE WHILE, OK? . . ' . 'u 

Ss: What*? -those? . - ^ " )| . 

E: SOME JARS WITH POTTlNG SOJi OR DIRT IN THfeM. CAN YOU SEE ANYH 
THING DIFFERENT ABOUT THEM? * ♦ ' \ ' 

Ss: No • ' . • , \^ 

. . • - V ' 

E: DO THEY ALL HAVE THE SAME AMOUNT OF DIRT IN THEM? \ » 

. , " / 

Ss: No,- that one has some more all differ^t or atout all different 



) BE A 



E: DO YOU THIIJJC THERE WOULD BE A WAY TO PUT THESE INTO AN ORDER? ^ 
Ss: How? pile them up or something? 

E: COULD YOU START' WITH *rHE CME WITS/EITHER THE MOST DIRT IN IT 
^ OR THE LEAST DIRT IN IT— WHAT cb/YOU THINK? 

B: ,0h, let's see — here's the most/ I th^nk (picks next t-o mostj 



E: OK, ARE YOU^SURE^IT? ^S ^tjHE MOS"^ DIRT? ^ 

B: This one has more — yeah^* then this, and then that 'one-, I. can't * 
tell abouty^hese on^ V ' - 

" / / ' ; • . ' ^ 

(finished all but las^ tvfo-^>tumed' around) 

• . ^ -7 f ^ / ' . 

E: PRETTY GOOD, BRENT 1 pkl EVERYBODY SEE HOW HE PUT THEM HfTO^AN 
ORDER? STARTED ,/WITH ^falCH— THE MOST DIRT , OR THE LEAST^^ ^ 

A: Most dirt , . ' . ^ * * ; 

E: AND EACH ONE^H^ W^AT—A LITTLE MORE pR A ^ITTLE LESS? \ 

Ss: Dunno A:/ a^li4tle less right, And^, that •a how it goes 

E: YOU'VE DOJ^ ALOT TODAY. NOW ^QU CAN PLAY WITH SOMETHING W^l^VE, 
USED, OK?I / . \ ' ' ' 

Ss: . jGoo^ / are we done now? (etd^. ), 

/ / ^ . ■ ■ ^ ■ 
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LESSON RATING SHEET 



'Note: Please rate the lesson scripts by '^bircljng the appropria:te 
'nuntoer, Itie ^numbers are explained in each- secbion of this 
rating sheet. For comparison questions it is important • to 
» tate both lessons' plans before answering, 

I. ' Teacher Direction^j |of the lesson: for each lesson listed below 
the numbers signify the following: , ^ . ^ ^ 

. 1 =. no teacher direction 
^ * ' ^ = very kittle teacher direction 

*^ y • * O - some tecvcher direction . 

4 = almost entirely teacher directed 
I. 5,^= entirely teacher directed 



Lesson : 
^ Seriation #1: 1 
Seriation #2: 1 
Classification - ^ 

Class if ication 

#2 : ^ 



2 
2* 



4 
4 



5 
5 



II. Teacher statements : for each lesson listed below the numbers 
signify the following: 

1 7 no factual, exposito.ry statements 

2 = very few factvial statements 

3 = some factual statements 
^ 4 = most statements factual 

5 = all statements factual 

♦Lesson: , ' ^ 



Seriation #1: 1 
Seriation #2: 1 



J. 4 
4 



5 

5 



r 



Classification 
#1? 

Classification 
#2: 



4. 



v: 
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III, Overall cx>n?)arispns : for each set of lessons listed below, 
the nuirbers signify the following: 

1 = no difference (between the ^two) 

2 = very few differences 
*3 = some differences' 

* 4 = ver^ different (very many 
^. * ^ differences) 

, * " 5 entirely dif ferment 



Lessons : 

Seriation #1 
vs, 

Seriation #2: 1 

Classification #1 
vs. 

Classification #2: 1 



Seriation #1 

Classification #lr 1 

Seriation #2 
vs. 

Classification #2: 1 



Please comment on specifically what you felt were differences and/or 
similarities in the lessoij plans: ^ ' ^ . 
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(continue on reverse side) 
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